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DOCTOR— 


CHECK THE ADVANTAGES OF THESE TWO 


Projection Perimeters 


Goldmann Projection Perimeter 
—Haag-Streit 


Uniform illumination and variable at will. Complete inde 


pendence of illumination of perimeter bow! from light out 


side as well as controlled constancy of contrast between 


basic illumination and brightness of object are 


the advantages. Targets of various sizes and « 


always exactly the same reproducible contrast are pr 


on field of perimeter. Movement of the targets is 


by means of a handle which can be moved in any direction 


over a perimeter record chart. Position of handle 


corresponds to position of target in hemisphere 


Aimark Projection Perimeter 
—Curry & Paxton 


The test stimulus is of uniform brightness and is w 

travel centrally along the arc up to 100” on either s 
central fixation object. Sixty-four different test stimuli may 
be presented by combinations of three « tr wheels or 
top of lamp housing. Apertures in wheel are 
of diflerent sizes. Apertures in second wheel chang 
from white to red, gree 9 blue. Third whee 
one tree aperture and 3 free neutral 

optical densities. By means of a silently 

loaded lever the stimulus in any part of ar 
stantaneously be extinguished or revealed 


device. Recording is automatic 


» do not have our instrument handbook with 


ription of all equipment we handle ple 
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(HYDROCORTIBONE. MERCK) 


“|. effective in some cases in which 
cortisone was comparatively ineffective...’ 


In the treatment of ocular disease, Hypro- 
CORTONE “‘has proved effective in some cases in 
which cortisone was comparatively ineffective.” 
“The ideal treatment schedule in any severe 
intraocular inflammation, especially of the pos- 
terior segment, consists of an initial course of 
systemic therapy.”' When the condition im- 
proves, local therapy may be adequate for control. 

“Approximately 60 mg. daily has proved to be 
a good maintenance dose in chronic cases. There 
has been a surprising freedom from side effects 
such as Cushing's syndrome.”’! 


INDICATIONS: Anterior segment inflammatory 


eye diseases and posterior segment inflammatory 
eye diseases. 


¢ 

SUPPLIED: ORAL — HyprocorTONE ‘Tablets: 20 
mg., bottles of 25, 100, and 500 tablets; 10 mg., 
bottles of 50, 100, and 500 tablets; 5 mg., bottles 
of 50 tablets. OPHTHALMIC — Sterile Suspension of 
HypROCORTONE Acetate: 0.5% and 2.5%, 5-ce. 
vials. Ophthalmic Ointment of HyprocoKnTONE 
Acetate: 1.5%, 3.5-Gm. tubes. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 


REFERENCE: 1. Gordon, D.M., Am. J. Ophth. 37.533, April 1954. 
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the Chief Editor of the Specialty Journal coneerned. Articles are accepted for publica- 
tion on condition that they are contributed solely to that journal. 

An original typescript and the fiest carbon of an article should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a 1-inch 
margin at each edge. An article in English by a foreign author should be accompanied by 
a draft in the author’s mother tongue. Improvised abbreviations should be avoided. 

The main title of an article may not contain more than ninety characters and spaces; 
a subtitle may be of any length. The subtitle should be sufficiently detached from the main 
title that a punctuation mark as strong as a colon can be used in the Table of Contents to 
separate it from the main tithe; it must not begin with “with.” 

The author’s name should be accompanied by the highest academic or medical degree 
which he holds. If academic connections are given for one author of an article, such con- 
nections must be given for all other authors of the article who have such connections. 

Typographic considerations necessitate that the first paragraph of an article contain 
not fewer ihe thirty words. A Case Report must be preceded by an introductory para- 
graph containing at least thirty words before the details of the case are given. 

Material quoted from another publication must be quoted exactly if the original is in 
English— spelling, capitalization, punctuation, etc., unchanged. Material taken largely from 
another publication must be credited to the original author, whether quoted exactly or 
merely abstracted. If such material is quoted indirectly, the author must be careful to 
leave no complete sentence of the original unaltered. Use of uncredited quotations will 
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author and the original publisher to reproduce it in an A. M. A. Specialty Journal. 
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Matter appearing in the A. M. A. Specialty Journals is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given, However, the reproduction for commercial purposes of articles appearing 
in the A. M. A, Specialty Pade or in any other publications issued by the Association, 
will not be permitted. 
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Near adda \\ | 
+1.80 and +1.78\ 


INTERMEDIATE - 


INTERMEDIAT bf near pol 


+3.00 and over, _// NEAR 


— give your presbyopic patients 


of clear vision 


Prescribe the B&L Functional Trifocal 


FOR YOUR PATIENTS’ SATISFACTION 
Easy to get used to—providing minimum image 
jump, color-free intermediate area, ample depth and 


width of intermediate and near areas. 


FOR YOUR OWN SATISFACTION 
Integration of intermediate power—on a mathematically precise 
formula—automatically assures natural blending of power 


for every near point add. You can’t go wrong. 


In Panoptik or 
Straight Top seg- 
ments—the thin- 


BAUSCH 6 LOMB nest for their size 


of any trifocal 


( DISTANCE : 
-— 
TERMEDIATE 15% of near power j 
Y, 
DISTANCE 
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Kono Presents A New Fashion 
Fitting First! 


You work with just six basic frame 
styles with the KONO BASIC PRO- 
GRAM. Now all your frames are 
compactly presented in one complete 
basic program...flattering eye shapes 
which can be mixed and matched 


The DARCY kit—one of 
with temples and trims to give you 5 kits contained in the 


myriad combinations from any basic kbp 
style. 

Intensive planning, based on Kono’'s 
long experience, is embodied in this 
comprehensive program to break up 
the costly, confusing log-jam of satu- 


rated stocks, orphan samples and 


distressed inventories. 


A completely new idea...compact, 


efficient—styled to save you time, 


room and effort. 


Contact your local supply house for further information. 


Ono 


COMPANY 


69°24 FORTY NINTH AVENUE, WOOOSIOE, 
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MODERN'S 3-WAY 


GIVES YOU THE QUALITY YOU’VE BEEN WAITING FOR 
STANDARD DIMENSIONS @ THIN LINE, inconspicuous and 


(TO AIOW-OWNA TOLERANCES) non-reflecting 
AKRO SEG GLASS 


THRESHOLD-WELDED 
Standard dimensions: CORRECTED CURVES 


Arm’s-length field, vertical 7mm And the finest close-tolerance 
(Stenderd odd for arm’s-length is 50% of reading odd.) craftsmanship in the optical business! 


WHEN TO USE? When the wearer uses 
arms-length vision more than average. 


Reading field — WHERE TO FIT? The top of the reading 

hectanmeal _— field exactly the same height as the top 
of a MODERN-D in that same frame on 
that same patient. 


Optical-center of reading IN STOCK AND AVAILABLE NOW! 
field 1.5mm below line. 7 tuepe aRE NO FINER LENSES THAN MODERN 


MODERN OPTICS 


HOUSTON ° SAN FRANCISCO ° CLEVELAND 


vertical 14mm 
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MODERN 

§ 3-WAY SEGS 


THE NEW Rodenstock eve-REFRACTOMETER 


Excellent for the objective determination of refractions 
of the human eye, the Rodenstock eye-refractometer 
permits instantaneous readings of spherical and cy- 
lindrical refractions including inclination of the axis 
Enables you to diagnose objectively problem cases like 
children, illiterates, cases of pin hole pupils, as size of 
pupil has no effect on efficiency. Eliminates time con- 
suming basic diagnosis so tiring to the patient. Par- 
ticularly helpful in difficult cases of strong astigmatism 
and sensitive or nervous patients. This instrument 
stimulates the patient's confidence in the doctor as well 
as self-confidence of the patient. Range from plus 20.D 
to minus 20.D 


THE VISUSCOPE 


Retinoscopy with erect or inverted image 


) The Ophthalmoscope 
PLUS 


@ Determinat on of area and position of infectious proc 
esses with n anterior porton of the eye and fundus 

@ Measurement of level differences 

@ Measurement of blood vessel widths 

@ Objective determination of refractive error, including 
astigmatism and its main meridians 

@ Determinat on of fixation point of retina in cases of 
monocular excentric fixation 

@ Eliminates accommodation of examiner due to opti 


cal sysiem 


@ Fingertip contre 


@ Adjustability 
25.D 


@ Automatic swit 
is picked up 


patient's refractive error ranging to 


ch turns light on or off as instrument 


or put down 


@ Well cooled handle 


ANTON HEILMAN 


220 


Hempstead, L.I., 


Kindly send the following catalogues 


Main St. 
N_Y. 


RODENSTOCK EYE-REFRACTOMETER 


RODENSTOCK VERTEX REFRACTION- 
OMETER 
RODENSTOCK TEST 
TRIAL FRAMES 
RODENSTOCK OPHTHALMIC FRAMES 


LENS SETS AND 


KRAHIN OPHTHALMO- 
SCOPE 

KRAHN MOMETER- BE 
KRAHN PRISM EXOPHTHALMOMETER 
Cc 

KRAHN RAPID CHANGE INSTRU- 
MENT TABLE WEZ 

KRAHN SCOTOMETER D 


KRAHN UNIVERSAL REVOLVING OPH- 
THALMIC UNIT | 
SARWAR DIAGNOSTIC CONTACT LENS 
PERIMETER OF DR. ETIENNE 
VISUSCOPE THE NEW MEASURING 
OPHTHALMOSCOPE 

OPERATING LOUPES | 
LISTER-MORTON OPHTHALMOSCOPE 
PURVIS STREAK RETINOSCOPE | 
PROFESSOR AMSLER CHARTS (TO DE- 
TECT METAMORPHOPSIA, RELATIVE 
SCOTOMA) 

DIPROSE HAND SLIT LAMP 7 FOCAL 
ILLUMINATOR | 
REXOMETER 

EYE SURGICAL INSTRUMENTS 
OPTICAL PLIERS, TOOLS FOR YOUR 
DISPENSER 
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after 
cataract 


CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakie correction 

immediate, accurate correction in 
sphere, cylinder and axis in a 
lightweight, cosmetically excellent 

lens in a modern straight-top bifocal 
the necessary lens changes as ordered 
by the ophthalmologist 

a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
segment height and position 
elimination of vertex distance 
measurements 


doing away completely with the 
unhappy requirement of resurfacing 
and replacement of permanent lenses 
during the adjustment period 

an identical PERMANENT bifocal, 
Vision-Ease Catarex ‘D’, 


for the final Rx 


Write for new brochure, 


THE TENTATIVE Rx FOR APHAKIC CASES 


Catarex service, providing a new procedure for post-oper- 
ative cataract patients, consists of supplying, immediately 
on order by the ophthalmologist, temporary cataract bi- 
focal lenses on a ‘loan’ basis. 


Catarex service makes possible the desirable measure of 
fitting aphakic individuals earlier in the post-operative 
course, with a minimum of transition shock. There is no 
need for expensive, and sometimes unsatisfactory, resur- 
facing of permanent lenses due to changes in the Rx dur- 
ing the transition period. The prescription may be changed 
quickly, easily and inexpensively as many times as neces- 
sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
Catarex lens service and the prescribing of Catarex ‘D’ 
cataract bifocals in the final Rx. 


Ask your optician or optical laboratory about Catarex 
service. 


VISION-EASE 


CORPORATION 


“Catarex Lens Service In Application”. .| 


Saint Cloud, Minnesota 
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PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc, 


LAR 


INFEC 


TIONS 


RESPOND 


TO BROAD 


SPECTRUM 
TERRAMYCIN’ 


BRAND OF OXKYTETRACYCLINE 
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The test of time proves that the 
“LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


Hug - 49 East 51st Street, New York 22, N. Y. 


Manufacturers of all types of Contact Lenses 
Branches in 
PHILADELPHIA « MONTREAL « JOHANNESBURG 


Complete ARTIFICIAL EYE 


Eixpertence gained through over 100 years of artificial 


eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 


from stock. Eyes fitted to all types of motility implants 


artificial Orders filled the same day received 


Eyes sent on memorandum 


eye selection Liberal assortment of either glass or plastic 
Samples accurately matched 


through the mail Superior quality eyes—Finest workmanship 
WRITE FOR FREE COLOR CHART AND SIZE GUIDE 
the 
evi M Gougelman, 
(s «Mager and tne. 


= nce! Ele 30 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS ® ST. LOUIS 
NEW YORK * BOSTON * BUFFALO * PHILADELPHIA © PITTSBURGH * WASHINGTON 
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—xtorz—__ Improved 


Hot Air Sterilizer 


To Prevent Corrosion of Sharp Eye Instruments 


E-7070 


Sterilizer, Hot Air: features dry 
heat, constant temperature, 
forced circulation for even dis- 
tribution of heat, well insulated 
for economy and room comfort, 
fully automatic. 


Hot air sterilization eliminates 
the corrosive damage to sharp, 
delicate eye instruments so fre- 
quent in boiling, autoclaving 
and some cold sterilizing 
agents High temperature is 
well below point at which 
temper of sharp instruments 
would be affected. 


Hot air sterilization eliminates 
bothersome refilling and clean- 
ing of water sterilizer and por- 
table autoclave 


Does not draw in outside air. 


Circulation of air in sterilizer chamber insures constant temperature in 
all areas. 


Good insulation reduces current consumption 
Slow preheating and cooling prevents overheating in any area. 


Fully automatic; requires no attendance after starting, and no special 
wiring or connections 


Outside dimensions are Simplified Operation 

20” long, 12” wide, and 

15” high. Each of the After instruments are placed in the sterilizer, the switch at 

three trays measures the right rear is moved forward. This includes the time switch 

11” long, 5" wide and in the circuit. The time clock is then set for the required 

14" deep. sterilization and preheating time. The preheating time is 
20 minutes and normally sterilization time is 30 minutes, a 
Total useful capacity 

I” 2636" 27%". total of 50 minutes. The temperature control knob is set at 

between 180° and 200° centigrade as desired. Then turn on 

Weight 40 Ibs. control switch for operation, which is above the red light on 

the front. The red light indicates that the sterilizer is on. Ther- 

mometer on top of sterilizer can be checked to determine if 

inside temperature is correct 


Fully Automatic Con 
trols include INTERNAL 
TIMER, VISUAL DIAL 
TYPE THERMOMETER For uninterrupted operation of the sterilizer the time clock 
and INDICATOR switch at the right rear should be pushed back. This removes 
LIGHT. the time clock from the circuit. 


Alternate current (AC) only, 110 Volt, 50-60 Cycle 


Slorz Instrument Company Audubon Ave 


St. Louis 10, Mo. 
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A necessity in every eye operating room and wherever eye injuries are treated. 
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write now for details to OPHTHALMOS, INC. 
UNION CITY, N. J. 


Precious eyes are safest behind 


hard resin Armorlite lenses! 
when 
These modern, highly durable lenses are made from hardest, 
die-cast resin with the same meticulous accuracy as glass. 
safety 
Armorlite offers your patients the following advantages: 
. Four times the resistance to swift impacts 
IS of case-hardened safety glass. 
Thirty times more scratch-resistance than 
. the best common plastics.* 
im po rtant M Feather light! (Only half the weight of glass). 
Four times the resistance of glass to fogging. 


* American Standard Safety Code Z26.1-1950, Test 17 


For children, sportsmen, and all those 
in eye-hazardous occupations, 
ARMORLITE IS YOUR BEST PRESCRIPTION 
Available through regular sources of supply, sent upon 
or directly from: request 
ARMORLITE LENS COMPANY, INC. 
117 E. Colorado St., Pasadena, Calif. 
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From its list of distinguished 
British Ophthalmic instruments . . . 


CURRY & PAXTON 


LIMITED 


of London, England 


AIMARK PROJECTION 


present the 
PERIMETER 


HAND SLIT LAMP 


LISTER-MORTON OPHTHALMOSCOPE 


This well-known ophthalmoscope projects a large bright evenly illuminated field, 
entirely free from filament image. Given clear media and fundus oculi including 
the macula area may be examined without dilating the pupil. The view is par- 
ticularly free of haze and reflection from the aperture in the mirror. An adjust 
ment to the height of the ophthalmoscope head on the light stem permits either 
direct or indirect ophthalmoscopy. 


Write for brochure AO-3 and further information 
on this and any other optical instruments listed 
/ FOR YOUR PROTECTION AND CONVENIENCE 
ROLLERTOP TRIAL Complete service, repair and parts department in our New York workshops 


CASE ATETIENES CURRY & PAXTON INC. 


Our new address: 


230 PARK AVENUE + NEW YORK 17,N. Y. 


Manufacturers’ Representatives in the U. S. A. 
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Individually Created 


Davin A. GrossBeERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLOG 


Eliminating messy adhesive straps and tapes, 
and enabling the surgeon to change dressings 
with a minimum amount of effort, this new surgi- 
cal mask is clear plastic with moulded borders 
which have a soft elastic band to maintain the 
dressing in comfortable adjustment. Small per- 
forations aid in preventing the accumulation of 
excessive moisture, while the soft green color is 
psychologically relaxing and reduces glare. A 
layer of sponge rubber protects the patient's 
face. Designed primarily from both functional 
and anatomical standpoints, the Rolf Mask is 
also attractive in appearance. 


THREE for *5° 


When you order, ask for the special Ophthalmological Issue of The Armamentarium, which 
includes many other recent developments of importance. 
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physiologically active 
exceptionally well tolerated 
buffered for stability 


sterile and bacteriostatic 


each 


Atropine Sulf. 


The 1SO-SOL Co., Inc., Brooklyn 17, N.Y. 
Distributors; Montreal, Panama City 


Ya Jo, V Yo, 
For dependable my- 
driasis and cyclo- 


Eserine Sal. 
notably effective 
well tolerated iso. 
osmotic 


SOLUTIONS 


sterile 
© tamperproof - sealed 
© and dated 


Homatropine HBr. 

4 Pilocarpine HCI. 
promptly effective 
mydriatic Ya 2 4/o 
with tears—virtual effective direct act 
freedom from side ing non-allergenic 
effects. buffered. 


Write for a descriptive 
list of all 1ISO-SOL products. 
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IN CYCLOPLEGIA... 


CYCLOGYL 


HYDROCHLORIDE 
brand of cyclopentolate hydrochloride 


SAVES TIME 


... for you... with rapid onset of action 


. . . for your patients . . . with rapid recovery 


“Cyclopentolate hydrochloride . . . produces a rapid [30 to 60 minutes], intense cycloplegia and 
mydriasis of moderate duration . . . and is effective in highly pigmented irises and for persons of 
all ages.” New and Nonofficial Remedies, Philadelphia, ]. B. Lippincott Company, 1954, p. 189 
Cyclogyl has shown outstanding qualities in 1035 cases.' 
(Incorporates work of 11 previous investigators) 


Dosage and Administration Diopters of Residual Spontaneous Recovery 


ompound (drops) * Accommodation (in hr.) 


Cyclogyl 0.5% 1.10 24t 


Homatropine 2% or 2.00 48 
4% : 
* Successive drops at five minute intervals, tRecovery time reduced to six hours after one percent pilocarpine 
1. Gordon, D. M., and Ehrenberg, M. H.; Am. J. Ophth. 48:831 (Dec.) 1954. 


“the chief handicap of maximum cycloplegia, namely its incapacitating effect, is minimized . . .” 
Gettes, B. C.: A.M.A. Arch, Opbth. $1:467 (Apr.) 1954. 


Cyclogyl, “by virtue of its brevity, rapidity of action, and consistent depth of cycloplegia, will be 
{a drug of choice} for routine refraction . . .” Ebrlich, L. H.: New York J. Med. 53:3015 (Dec. 15) 1953 


Dosage: Supplied: 

Cycloplegia — One drop 1.0%, in each eye (or two drops of Sterile ophthalmic solution in Gifford’s Buffer (pH 6.0) 
O.5°)) produces maximal cycloplegia in 40.60 minutes. Re- 0.5° Solution — 15 cc Dropper Borles 

covery tame is normally 4-12 hours spontaneously, Pilocarpine 1.0% Solution — 15 cc Dropper Bottles 

reduces recovery ume. In deeply pigmented eyes, 2 drops of 2 « Dropper Bocles 

1.0°% im each eye, instilled 10 minutes apart, achieves satisfac 


tory cycloplegia in 98% of cases, 
Mydriasis ~ One or two drops of 0.59% in each eye Sohioffelin Cn Since 1794 
Samples and Literature on request Pharmaceutical and Research Laboratories 

New York 3, N. Y. 
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Subacute Types 


PAUL A. CHANDLER, M.D. 
and 
ROBERT R. TROTTER, M.D., Boston 


It is now generally accepted that there 


are two fundamentally different types ot 
primary glaucoma, the so-called wide-angle 
(open-angle) and the narrow-angle (angle 


While the 


have in common an obstruction to outtlow 


closure) glaucoma two types 
of aqueous from the anterior chamber, and 
hence an elevated ocular tension, which re 
sults in loss of function of the eye, there 1s 
a fundamental difference in the two types in 
respect to the mechanism of the obstruction 
to outflow. In wide-angle glaucoma (herein 
aiter referred to as open-angle glaucoma), 
aqueous has access to the filtration appara 
and the obstruction to out 
the 


meshwork, 


tus at all times, 


flow of aqueous resides in filtration 


apparatus itself (corneoscleral 
Schlemm’s canal, aqueous veins ). In narrow- 
angle glaucoma (hereinafter referred to as 
angle-closure glaucoma), the filtration ap 
paratus is at first normal, and obstruction 
to outflow is due solely to closure of the 
angle by contact between the iris root and the 
trabecular wall, and hence prevention of 
access of aqueous to the filtration apparatus. 
\t a later stage, after repeated episodes of 
angle closure, there may be damage to the 
corneoscleral meshwork. 

One might represent diagrammatically the 
difference between the two types. 

From the Howe Laboratory of Ophthalmology, 
Medical School, and Massachusetts 


and Kar Infirmary 


Harvard Kye 

This study was supported by Research Grant 
218 of the Institute of Neurological Diseases and 
Blindness of the National Health, 
U.S. Public Health Service 


Institutes of 


Figure | represents a chamber angle ot 


normal width, everywhere open, with no 


pathology visible by gomoscopy and with 


free access of aqueous to the filtration area 
Such a picture is seen with the gomolens 


in both the with 


normal eye and the eye 
primary 
Inset 1, 


normal eve 


open-angle glaucoma. 1, 
shows the angle cross section ina 
whose aqueous flows out at a 
normal rate, maintaining normal intraocular 
small 


pressure, with 


the 


very diurnal fluetua 


tion: filtration 


apparatus is normal, 
ligure 1, Inset PB is identical except that the 
question mark suggests some abnormality im 
the filtration apparatus which offers im 
creased resistance to the escape of aqueous 
humor and causes elevation of ocular ten 
sion. This is the situation in primary open 
angle glaucoma, in which the tension varies 
from time to time in relation to changes in 
resistance to aqueous outflow, and probably 
to changes in rate of aqueous formation as 
well. Such variations in ocular tension may 


be as small as 10 to 15 mm. Ig during a 
24-hour period in the average untreated case 
of open-angle glaucoma, or as great as 30 to 
50 mm. Hg, especially in younger patients 

Figure 2 pictures the chamber angle in a 
glaucomatous eye with some iris convexity, 
shallowing of the anterior chamber, and a 
somewhat narrower angle than is shown in 
Figure 1. Such an angle remains open at all 
times, whether the tension is normal or ele 
()bstruction to outflow. of 


vated aqueous 


2, inset) is due, just as in the wide 


(Fig. 2, 
angle type, to some abnormality of the filtra 


tion shallow 


apparatus. Thus, a anterior 
chamber and narrow angle in the presence of 
elevated tension does not automatically make 
the diagnosis angle-closure glaucoma. 
Figure 3 represents the situation in early 
angle-closure glaucoma during a phase of 
normal tension ; the angle is narrow but open. 
Figure 3, Inset A flat 


shows a iris with 
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Fig. 1.—Open angle (wide): Angle structures are all readily seen by gonioscopy ; iris plane is 
flat, and aqueous has access to filtration apparatus at all times. Inset .1: Cross section of such an 
angle in a normal eye; the filtration apparatus is unimpaired. Inset B: Cross section of such an 
angle in an eye with open-angle glaucoma. Question mark suggests abnormal filtration apparatus, 
with reduced aqueous outflow and tension rise as a consequence of the abnormality 


Fig. 2.—Less roomy angle in eye with open-angle glaucoma: Iris is more convex, anterior 
chamber shallower over-all, and the angle narrower than in the more frequently seen (wide) 
configuration illustrated in Figure 1. This angle would not close on pupillary dilatation. Inset 
Cross section of angle with question mark again suggesting abnormality of filtration apparatus 
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Fig. 3 
the angle is narrow but everywhere open; 
Inset 4 
Inset 2B 


and tension is normal 


narrowness of the angle 


iris convexity, pictured in the large view above 


t 
ly 


open 


* 


( 
closed open 


closed open 


A. B Cc. 
Fig. 4 
glaucoma 


angle 
varying 


Degrees of closure seen in angle-closure 
Complete, as seen in an attack of acute 
closure with high tension (4); partial, with 
attack of subacute 
closure with tension less high than in_ the 
form (/}); 
(Cc) 


widths, in an angle 
acute 


angle altogether open and tension normal 


peripheral convexity 


Inset 


shows the more usual configuration of over 


Figure 3, 
all iris convexity. In such eyes the tension 
is normal at all times as long as the angle 
is open, because aqueous has access to the 
filtration apparatus, which, as pictured, 1s 
aormal and offers no obstruction to outflow 
Only 


during the 24-hour period as long as the 


minor fluctuations in tension occur 


angle stays open, just as in the completely 


normal eye. Such eyes are, in fact, normal 
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Chamber angle in early angle-closure glaucoma 


aqueous has ac 


During a phase of normal tension 


ss to the normal filtration apparatus, 


Iris is rather flat axially, but the convex iris periphery creates 


Cross section of the more usual narrow angle with over-all 


during this period; glaucoma does not exist 
at the moment; it 1s potential 

Figure 4 indicates schematically the de 
grees of closure which may occur in an eye 
with narrow angle of the type susceptible to 
closure: complete (or nearly so) in an attack 
of acute angle-closure glaucoma (lig. 44); 

subacute 
4B); 
during periods of normal tension (hig. 4C) 
When the angle closes, although the filtra- 
tion apparatus is still normal, aqueous can 


partial, in an attack of angle 


closure glaucoma (lig no closure, 


not get to it because the iris is in contact 


with the trabecular wall; thus, aqueous can 


When the 


entirely closed, or nearly so, in a 


not escape, and tension rises 


angle ts 


typical attack of acute angle-closure glau 


coma (Fig, 4.1), the tension becomes very 


high 


Figure 5 (and lig. 4B) show, however 


that in a typical attack of subacute angle 


closure glaucoma only part of the angle ts 


closed at one time, and tension therefore 


does not rise to the levels seen in the acute 


form of the disease 


Pe 
A. 
Wy 


The purpose of this paper is to point out 
the characteristics of the subacute types of 
angle-closure glaucoma and to discuss the 
Sub 


acute angle-closure glaucoma may be defined 


rationale of treatment in clinical cases. 


as a form of glaucoma in which the elevation 
of tension is due solely to closure of the 
angle, but in which the entire angle is not 
closed at the attacks of 


elevated tension are not as severe and in- 


one time, so that 


tractable as in acute glaucoma. In the early 
stages the eye returns completely to normal 


Fig. 5 Angle 


during an attack of subacute angle-closure 


ie 
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probably refers to subacute angle-closure 


glaucoma. Ophthalmology is indebted to 
sarkan for the first classification of primary 
glaucoma based on the gonioscopic appear 
ance of the chamber angle. He divided pri- 
mary glaucoma into two great types, trabecu 


block 


Barkan recognized the 


lar (open-angle) and _ iris (angle- 
closure) glaucoma. 
subacute types as an entity and recommended 
peripheral iridectomy (multiple or single ) 
for the early cases and a filtering operation 


for the more advanced.* Curran‘ in 1920 


glaucoma: Access of aqueous to 


the normal filtration apparatus is blocked in some areas (solid arrow) by apposition of iris and 


trabecular wall, preventing escape of aqueous 
to the circumferential extent of blockade 
attacks. 


portion or portions of the angle may remain 


between \fter repeated attacks a 
closed by peripheral anterior synechias, or 
the trabecular meshwork may be damaged 
by the repeated closures of the angle, or both 
may occur, 

REVIEW OF LITERATURE 
‘There is very little in the literature dealing 
with subacute 


specifically angle-closure 


glaucoma, The “chronic congestive” glau- 
coma in von Graefe’s original classification 
since his time 


and in classifications 
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most 


In unclosed areas (broken arrow) aqueous can 
reach the filtration channels and escape trom the eye 


Phe tension level is somewhat proportional 


reported cases which from his description 
appear to be of the subacute angle-closure 


type, in which the glaucoma was apparently 


relieved by peripheral iridectomy or iri 
dotomy. 

Goldman,® in 1947, classified glaucoma as 
ylaucoma and 
He noted that 


in glaucoma simplex the angle remained open 


simplex, acute glaucoma, 


chronic congestive glaucoma. 


during a period of elevated tension. In 
acute glaucoma he found the angle closed 


when tension was elevated. There was no 


* References 1, 2, and 3. 
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the dise 


cupping ol 


In chronic congestive 
glaucoma he stated that during a phase of 
elevated tension a portion of the angle was 
closed, Glaucomatous excavation of the disc 
was apparent. He noted that in chronic con- 
gestive glaucoma the “outflow pressure” was 
normal during a phase of normal tension. 
In other cases, especially with elevated ten- 
sion, he found varying degrees of increase 
in outflow pressure. He concluded that vari 
ations in outflow pressure were apparently 
due to various degrees of angle closure. 

Grant '* has pointed out that in the sub 
acute types of angle-closure glaucoma there 
is close correlation between closure of the 
angle, as observed gonioscopically, and the 
height of the tension and facility of aqueous 
outflow, He noted that in the subacute types 
the glaucoma was bilateral much more fre 
quently than in the acute form. 

Miller" gave a beautiful clinical picture 
of subacute angle-closure glaucoma in terms 
of symptomatology and tension studies, based 
on the observation of 100 cases. 


the 


pointed 


out association of attacks of elevated 


tension with attendance at movies, reading 
in dim light, and exposure to dim light. He 
observed that as the disease progresses the 
attacks of elevated tension come more fre 
quently, the base pressure rises, and cupping 
and atrophy develop. He gave no gonio- 
scopic findings and did not discuss treat- 
ment. One of us (P. A. C.),' 


discussion of narrow-angle 


in a general 
(angle-closure ) 
discussion of the 


the 


glaucoma, gave a_ briet 


diagnosis and treatment of subacute 


types. 
CHARACTERISTICS OF 


SUBACUTE ANGLI 


CLOSURE GLAUCOMA 


The 


anatomically narrow. 


Chamber Angle——The angle is 
Under the influence of 
various physiologic factors, which have been 
discussed elsewhere,+ such as relative pupil- 
lary block, dilatation of the pupil, marked 
constriction of the pupil (in rare cases), and 
the 


portion of the angle closes and tension rises 


sudden dilatation of uveal vessels, a 


+ References 1, 4, 8, 9, 7, 10, and 15 
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to a varying degree. Either spontaneously 
or under the influence of miotics, the angle 
again opens completely, and tension returns 
to normal, During the course of repeated 
episodes of angle closure, especially if they 
the 


places becomes permanently attached to the 


continue lor some. time, Iris in some 


trabecular wall (peripheral anterior syn- 


echias). Under the influence of mioties or 
spontaneously, the remainder of the angle 
opens and the tension falls. If only a small 
portion of the angle remains permanently 
closed by peripheral anterior synechias, ten 
sion returns completely to normal. If a con 


siderable portion remains closed, tension 
cannot be brought fully to normal by miotics, 
but can be only more or less reduced, There 
is hence a rise in “base pressure.” '' If a 
large portion of the angle is permanently 
closed, tension remains permanently cle 
vated in spite of all treatment with miotics 
There is a marked variation in the tendency 
ol eyes to form peripheral anterior synechias 
In some eyes, in spite of repeated and long 
continued closure of the angle, adhesions 
do not form, and the angle still opens com 
pletely under nnotic treatment In other 
eyes, peripheral anterior synechias appat 
ently form very readily, so that even early 
the 


peripheral anterior synechias may develop 


in the course of disease extensive 


Ikven in eyes in which peripheral anterior 
synechias do not form, if the disease is ad 
vanced, tension cannot be fully normalized 


with miotics and outflow is impaired. It 


would appear that repeated episodes of angle 


closure finally cause permanent damage to 


the corneoscleral meshwork. This will be 
discussed more fully below. 
Clinical Picture.—1, History: In most 


cases there is a history of periodic attacks 
characterized by more or less ocular discom 
fort, blurred vision, and seeing colored haloes 
The attacks 
during the winter than during the summer 


around lights are commoner 
months (possible influence of light on the 
pupil). They are commoner during the late 
afternoon and evening than during the morn 
ing (possible influence of lighting and fa 
tigue). They are often precipitated by emo- 
509 
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tional upsets (possible influence of pupillary 


dilatation or congestion of uveal vessels), 


especially by watching moving pictures and 
television and driving at night (possible in- 
‘The 


quency of attacks varies in different patients. 


fluence of pupillary dilatation ). fre- 
lhey may occur daily or at intervals of sev- 
eral days or weeks. Miller reported a case 
19 attacks 
period of three months 


in which occurred during a 


usually white and quiet, or nearly so. The 


2. external eye 1s 
anterior chamber is usually rather shallow 
but be 


slightly shallow axially, and fairly shallow in 


over-all, in some cases may only 


the periphery. The cornea may be clear or 
may show more or less epithelial edema, 
depending on the height of the tension. As 
the slit-lamp beam is moved out toward the 
periphery of the cornea, the iris is seen to 
come closer and closer to the cornea, until 
in the extreme periphery it almost, or quite, 
touches the cornea. The pupil is usually 
slightly dilated if tension is elevated. It reacts 
normally if tension is normal at the time of 
examination, more or less sluggishly if ten 
sion is elevated, 

The 


ise may be completely normal or may show 


3. Ophthalmoscopic [-xamination : 
more or less cupping and atrophy, depending 
on the stage of the disease. If dise changes 
are present, there is characteristically a pre- 
dominance of atrophy, with less cupping evi- 
dent than is usually seen at a comparable 
stage of open-angle glaucoma. 

be normal if 


taken between attacks, or may show varying 


+. Tension: Tension may 


degrees of elevation. [Except in the most 


advanced cases tension is seldom found 
higher than 50 to 60 mm. (Schivtz) during 
an attack 

5. Gonioscopy: Gonioscopic examination 
shows, as a rule, a marked convexity of the 
iris, sometimes of the entire iris, sometimes 
chiefly the peripheral portion, In some cases, 
however, as noted by Barkan,’® the plane of 
the iris is relatively flat. This is more com 
monly observed in eyes with a normal, or 
only slightly shallow, axial depth of the ante 
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rior chamber. If the tension is normal, the 
angle, though narrow, may be everywhere 
open, or a small portion may be closed. As a 
rule there is a considerable variation in the 
width of the angle. (One may observe cases 
in which in one area, usually nasally, the 
angle is of good average width, and one can 
readily see the scleral spur and ciliary band, 
whereas in all other areas in the same eye 
the angle is extremely narrow and one can- 
not even make out the scleral spur. If goni- 
oscopy is done when the tension is elevated, 
one sees a varying extent of the angle closed. 
The upper portion of the angle is usually the 
first to close; the nasal portion, the last 
When the disease is advanced, more or less 
of the angle may be permanently closed by 


peripheral anterior synechias. When goni- 


oscopic examination is done during a period 


of elevated tension and a portion of the angle 
is seen to be closed, one cannot tell whether 
the closure represents simple contact or per 
manent peripheral anterior synechias. This 
can only be determined by reexamination 
after the tension in the eye has been reduced 
medically or surgically. One sees some eyes 
it difficult 
gonioscopically whether the angle is closed or 


in which is very to determine 
there is a slit-like space between the iris and 
the trabecular wall. 

In a case of known glaucoma with a shal- 
low anterior chamber, if gonioscopy is done 
when the tension has been brought to normal 
or near-normal with miotics, one may find 
the angle on gonioscopic examination to be 
narrow, but everywhere open. One cannot 
tell at this point whether the case is one of 
open-angle or of angle-closure glaucoma 
Miotics are then discontinued and_ tension 
allowed to rise. Gonioscopic examination is 
then done again while the tension 1s elevated 
If the angle remains open with tension ele 
vated, the diagnosis must be open-angle glau 
coma. If, on the other hand, a portion of 
the angle is found to be closed when the 
tension is elevated, the diagnosis is angle 
closure glaucoma 

6. Perimetry: The field may be normal or 
show more or less glaucomatous defects, de- 
pending on the degree of cupping and atro 
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SUBACUTE ANGLE-CLOSURE 
phy of the disc. Since atrophy is usually a 
more prominent feature than cupping, field 
defects are often surprisingly large, consid- 
ering the appearance of the disc. 

7. Tonography: Grant '* has made many 
outflow studies in the subacute types. He 
states : 

In the subacute and chronic forms of narrow 
angle glaucoma the same sort of mechanism appears 
to exist, in that aqueous outflow 


measured tonographically can be satisfactorily cor 
related with the 


obstruction to 


tension and with the degree of 


closure of the angle. In the subacute and chronic 
forms the degree of obstruction to outflow was 
found to be moderate in comparison with that in 
acute narrow-angle glaucoma. Outflow appeared to 
be obstructed functionally and reversibly in some 
instances by forward bulging of the periphery of 
the iris, but in most there was some 


eyes also 


degree of permanent obstruction by peripheral 
synechias. In some eyes only by intensive use of 
miotics could the facility of aqueous outflow and 
the tension be improved to normal medically, but 
relief of the obstruction due to forward bulging of 
the iris was generally aided by iridectomy. After 
iridectomy the angle was seen to become wider, as 


it did in treatment of the acute form, and the out 


flow of aqueous was found to be facilitated to the 


extent permitted 


synechias. 


by residual peripheral anterior 


8. Provocative Tests: When in a given 
patient the anterior chamber is observed to 
be shallow and the history is suggestive of 
attacks of glaucoma, certain provocative tests 
may be of assistance in establishing the diag- 
nosis, though a negative provocative test does 
not completely rule out the possibility of 
glaucoma. 

(a) Moving picture test. The patient is 
sent to a movie matinee and reports within 
15 or 20 minutes to the oculist’s office. This 
test has proved to be of considerable value. 


(6) Darkroom test.'* The patient spends 
one hour in a darkroom or with the eyes 


bandaged so as to exclude light. The patient 
must remain measured 


before and after this period. A rise of 8 mm 


awake, Tension is 
Hg (Schigtz) or more is generally consid- 
ered significant 

Dilatation of the 
pupil with a weak mydriatic may bring about 


(c) Mydriasis test. 


a rise in tension. It is questionable whether 
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this test should be widely employed, since in 
the beginning one cannot be sure whether 
one is dealing with a potential acute or a 
potential subacute case, and dilatation of 
the pupil with drops may precipitate an acute 
irreversible attack. 

(d) Reading in dim light. As pointed out 
by Miller," prolonged reading in dim light 
may in certain predisposed eyes cause a sharp 
rise in tension. 


MEDICAL TREATMEN4 

Medical treatment consists in the use of 
the usual miotics. The strength and frequency 
of administration of the drugs are judged by 
their effects on the tension. The goal is the 
complete prevention of periodic rises of ten 
sion. Every important rise in tension is due 
to closure of some portion of the angle ; and 
the longer the duration of the closure, the 
greater the possibility that it may be made 
permanent by persisting peripheral anterior 
synechias, Medical treatment, therefore, must 
be considered to be inadequate if it permits 
any significant rise of tension, even though 
such elevation does not persist long enough 
to cause permanent loss of function. 


SURGICAL TREATMENT 


lor the early cases we believe that any 
significant rise in tension under faithful mi 
otic treatment justifies surgical intervention, 
and the operation of choice, as in early acute 
glaucoma, is peripheral iridectomy. Filtering 
operations designed to increase drainage 
from the anterior chamber would appear to 
be illogical and unjustified in a case in which, 
when the angle is open, the facility of aqueous 
outflow is normal. Peripheral iridectomy, as 
has been pointed out by others, relieves the 
relative pupillary block, widens the chamber 
If the 
operation is done before the corneoscleral 


angle, and prevents future closure. 


meshwork has been damaged by repeated 
angle closure, and before the angle is per 
manently obstructed by peripheral anterior 
synechias, iridectomy apparently effects a 
complete and permanent cure of the glau 
coma, and no further treatment is necessary 


t References 1, 4, 7, 8, 9, 10, and 15 


311 


4. M. A. 


If the disease is moderately advanced, but 


tension can be normalized with miotics, 


peripheral iridectomy will eliminate any 
periodic acute rise in tension, but may leave 
a certain amount of permanent residual glau- 
coma, owing to a damaged corneoscleral 
meshwork or peripheral anterior synechias, 
which can often be controlled by the con- 


After 


peripheral iridectomy, epinephrine bitartrate, 


tinued use of antiglaucoma drugs. 


phenylephrine hydrochloride, and miotics, 
including isofluorophate 


phosphate ), 


( diisopropylfluor- 


can be used when needed as 
safely as in open-angle glaucoma. 

If the glaucoma is already far advanced 
when treatment is begun, a large portion of 
the angle is usually permanently closed by 
peripheral anterior synechias, tension cannot 
with miotics, and 


he lowered peripheral 


iridectomy is of no avail. For such cases a 
filtering operation is required, and iriden 
cleisis with or without sclerectomy is the rec 
ommended operation 


llow can one judge in the individual case 


whether peripheral iridectomy with or with- 


out the continued use of antiglaucoma drugs 
will be sufficient to control the disease? The 
treatment is a valuable 


response to muotic 


guide here. If the tension can be brought 


to normal or near-normal with reasonable 
use of miotics,§ and gonioscopic examination 
shows a large portion of the angle free of 
peripheral anterior 


synechias, peripheral 


iridectomy is the operation of choice, even 
cupping 
atrophy of the dise and marked field changes 


though there are marked and 


Qn the other hand, if the tension remains 
considerably elevated in spite of regular mi 
otic treatment, and gonioscopic examination 
suggests extensive peripheral anterior syn 
echias, a filtering operation should be chosen 
In borderline 


cases we believe peripheral 


iridectomy should be tried first. It can be 

§ By reasonable use of miotics is meant use of 
hours. It 


should be emphasized that normalization of tension 


the ordinary miotics every three or four 


by intensive use of miotics does not necessarily 
mean that the angle has opened largely or com 
pletely, and hence cannot serve as a guide in the 


choice of operation 
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done in the 10; 30 or 1: 30 o'clock position, 
and if the residual tension is still too high, 
an external filtering operation or cyclodi- 
alysis can be done later. 

As far as we are aware, filtering opera- 
tions, particularly iridencleisis, have hereto- 
fore been commonly employed for the sub- 
acute types of angle-closure glaucoma, irre- 
spective of the stage of the disease. The glau 
coma, to be sure, has been arrested in a good 
percentage of cases by this procedure. In 
fact, in many instances the glaucoma has been 
relieved by a filtering operation when there 
was no evidence of filtration whatever. These 
eyes have had, in effect, an iridectomy by 
the roundabout route of an unsuccessful fil- 
tering operation. 

PECH NIQUE OF PERIPHERAL IRIDECTOMY 
A technique for peripheral iridectomy has been 
A.C.).7 We 


believe this to be the simplest and safest method 


described in detail by one of us (P 
Points that deserve 
should be 


should be 


for the average ophthalmologist 


emphasis are that the 


2 mm 


incision started 


outside the limbus, it beveled 


toward the angle of the anterior chamber, it should 


be only long enough to admit small iris forceps, 


and it should be tightly closed with a deep scleral 
Either a limbus- or fornix-based 


suture conyjune- 


tival flap may be employed. If the iris cannot be 
made to prolapse, it is always advisable to sweep 


the wound with an iris repositor to make sure all 


peripheral anterior synechias are freed before in 


troducing iris forceps. If this is not done, it may be 
diffeult to introduce iris forceps into the anterior 
chamber without tearing the iris, or possibly injur- 
ing the lens 

knite 
Except in the most 
risk 
on the one hand, or of splitting 
The knife 


longer than 


could be 
skillful 
keratome of 


Of course, a keratome or small 


used for the incision 


hands, there is some with the 


injuring the lens, 


the cornea, on the other mcimsion, tor 


technical reasons, must be necessary, 


is usually not sufficiently beveled, and hence is more 
difficult to close tightly. One cannot overemphasiz 


the importance of tight closure of the wound to 


anterior 


lost 


chance of a flat 
We 


result of a flat anterior chamber 


obviate any possible 


chamber after operation have seen eyes 


as a direct from 


leakage of the wound after peripheral iridectomy 


If the operation is to be employed as a prophylactic 


procedure for certain fellow eyes with beginning 


glaucoma, as we believe it should, the surgical 


technique must be faultless. 


3 
a 
if 
4 
4 
4 
4 
4 


SUBACUTE 


ANGLE-CLOSURE 


POSTOPERATIVE 


COURSE AND TREATMENT 

At the conclusion of the operation an anti- 
biotic ointment is instilled and only the eye 
operated on is bandaged. The following day 
the pupil is dilated with 10% phenylephrine 
hydrochloride, and is dilated daily thereafter 
until the eye is quiet. If there is evidence of 
postoperative iritis and the pupil does not 
dilate well, homatropine, scopolamine, atro- 
pine, and cortisone are used as indicated. 

In some cases in which the tension cannot 
be brought to normal or near-normal pre 
operatively with miotics and the tension ts 
fairly high at the moment of operation, one 
may find a considerable elevation of tension 
in the immediate postoperative period. A ten 
sion of 40 to 50 mm. has been observed on 
several oceasions, and in one eye the tension 
was 70 mm. Hg (Schigtz) on the third post- 
operative day. 

\lthough it has not yet been confirmed 
by gonioscopic examination, we believe this 
rise in tension in the immediate postoperative 


period is probably due to closure of the angle 


from swelling of ciliary body and iris. It is, 
therefore, a matter of some concern, since 


permanent closure of a portion of the angle 
could ensue from peripheral anterior syn 
echias. The usual miotics plus epinephrine 
bitartrate 1% should be used as indicated 
The falls to 


matter of hours or days, 


tension usually normal in a 


and the strength 
and frequency of miotic treatment are grad 


ually reduced. In the earlier and more tay 


orable cases no miotics are used postopera 
tively, the angle is gonioscopically open, and 
it would appear that the glaucoma ts com 
pletely and permanently cured 


Malignant glaucoma || may follow opera 


tive intervention in certain cases of subacute 
angle-closure glaucoma if the tension is con 


siderably elevated at the time of operation, 


irrespective of the type of operation em 


ployed. One should make every effort, there 


fore, with miotics and every other medi- 


cal means, to bring the tension to normal, 


sy malignant glaucoma is meant a form of 


postoperative ocular hypertension which the 


anterior chamber never re-forms and the tension 


steadily rises 


GLAUCOMA 


or as near normal as possible, preoperatively. 
Only in this way can a malignant postopera- 
tive course be prevented in predisposed eves. 


COMMENT 


The physiologic abnormality im eyes with 
subacute angle-closure glaucoma consists in 
periodic closure of a portion of the angle 
under the influence of such factors as dila 
tation of the pupil, reading in dim light, and 
emotional upsets. This angle closure brings 
about an elevation of ocular tension in pro 
portion to the extent of the angle which 
closes. If this periodic closure of the angle 
can be prevented by medical or surgical 
means, the glaucoma is completely arrested, 
Tonographic measurements im the intervals 
between attacks of elevated tension have re 
peatedly shown a normal facility of aqueous 
outflow in the early cases. From a theoretical 
standpoint, therefore, there is no justification 
If out 
flow facility is already normal, provided the 


for filtering operations in such cases 


angle can be kept open, there would appear 
to be no logic in attempting surgically to 
make at than normal 


vreater Peripheral 


iridectomy or iridotomy in the early cases 
(if there are no peripheral anterior syne 
chias) should theoreti ally, by relieving rela 
tive pupillary block, prevent closure of the 
angle. A considerable experience with clin 
ical cases attests to the fact that this opera 
tion does afford complete protection against 
future attacks of angle closure, and hence 
a permanent cure of the glaucoma. Barkan 

has reported a similar favorable experience 
Filtering operations for the early cases are 
therelore unnecessary from both a theoretic al 
and a practical standpoint and are attended 
by a far greater surgical risk than peripheral 
iridectomy. Delayed re-formation of the an 
terior chamber is not uncommon after filter 
ing operations. In predisposed eyes it may 
result in permanent closure of a considerable 
portion of the angle by peripheral anterior 
synechias, and if a good filtering scar does 
not develop, the glaucoma may be made con 
siderably worse by the operative intervention 
Other undesirable consequences of delayed 
the anterior chamber 


re-formation of are 
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complete posterior synechias with inflamma 
tory pupillary membranes, since the pupil 
cannot be dilated while the anterior chamber 
is flat, and opacities in the lens. Even in 
cases in which there was no possible trauma 
to the lens during operation, prolonged con- 
tact between cornea and anterior lens cap- 
sule may result in anterior capsular and sub- 
capsular opacities, which may progress to 
a degree impairment of 
Furthermore, the cornea in certain 
predisposed eyes may be permanently edem- 
atous as a result of long-delayed re-formation 
of the anterior chamber. 


causing serious 


vision, 


In more advanced 


with extensive 
peripheral anterior synechias, where tension 
cannot be materially reduced by miotics, it is 


obvious that outflow facility of aqueous must 


Cases 


be markedly reduced, filtering operations 
would appear necessary from a_ theoretical 
standpoint, and practical experience reveals 
that they are, in fact, necessary to provide 
normalization of tension. 

There remains a group of cases in which 
the glaucoma is moderately advanced or ad 
vanced, as evidenced by changes in the disc 
and the visual field, yet which show few, if 
any, peripheral anterior synechias, and the 
angle opens completely, or nearly so, under 


the influence of miotics. The tension, how- 


ever, may not come fully to normal in spite 
of the open angle, and outflow facility may 
he more or less impaired. We have assumed 
that in these cases repeated episodes of angle 


closure have 


brought about 


permanent 
changes in the corneoscleral meshwork. Ver 
hoeff,** in 1912, presented histologic evidence 
that in certain cases sclerosis of the corneo- 
scleral meshwork was caused by peripheral 
anterior synechias which have become freed 
We find that in his Case 8 the clinical his 
tory, although meager, indicated a subacute 
angle-closure glaucoma as the original con 


dition. 
Clinical 


History. The patient, a man aged 67, 


has had no vision in the left eye for fifteen years 
Three years ago he began to have attacks of red 
ness and pain. Six weeks ago he began to have 


pain in the right eye and to see colored rings 
around lights. Vision of the right eye was 20/30; 
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field considerably 


contracted, The 
enucleated April 16, 1910. 


Pathologic Condition. 


leit eye was 


There were advanced pri 


mary glaucoma, deep cupping of 


the optic disc 
and advanced atrophy of the retina and iris. The 
ciliary body was moderately 


atrophic. The pupil 


was free. The filtration angle was everywhere free, 
except as noted below. The ligamentum pectinatum 
in places was covered with a layer of vascularized 
hyaline tissue, sometimes containing elastic tissue 


and presenting a smooth endo 


thelium. In other places the spaces of Fontana were 


surface lined by 


partly opened and the surface of the ligament was 
ragged, 
to it 


showing portions of iris tissue adherent 


the 
In one place the angle was bridged 


Here, the opposite surface of iris was 
also ragged 
by a strand of iris tissue containing a blood vessel. 


‘The the 


obliterated, were 


Fontana 
the 


spaces ol were lor most 


not 


part 


and trabeculae easily 


recognized 

Thus, Verhoeff found marked changes in 
the corneoscleral meshwork and undoubted 
evidence that at least a portion of the angle 
had been previously closed, Barkan * has 
recently called attention to the possibility of 
damage to the corneoscleral meshwork from 
repeated episodes of angle closure. He ob- 
served a pigment band on the trabecular wall, 
which he assumed had been left there during 
a period of angle closure. In one such case 
the residual glaucoma after peripheral iridec- 
tomy was relieved by trabeculotomy. 

In these moderately advanced and ad 
vanced cases, in which the angle opens 
largely or entirely under miotic treatment, 
if tension can be normalized by miotics, 
peripheral iridectomy is justified as the initial 
operation, It will prevent future episodes of 
angle closure, and the residual glaucoma, 
presumably due to a damaged corneoscleral 
meshwork, can usually be controlled by medi 
cal means. If, however, in such cases tension 
cannot be reduced to normal or near normal 
by miotics, even though the angle largely or 
completely opens, a filtering operation ts in 
dicated. 

The possibility of the formation of periph 
eral anterior synechias, or permanent dam 
age to the corneoscleral meshwork as a result 
of repeated episodes of angle closure, pro 
vides strong justification for early operation, 
hefore such irreversible changes have taken 
place in the angle. 
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SUBACUTE ANGLE-CLOSURE 
In nearly all cases of subacute angle-clos 


ure glaucoma in one eye, the fellow eye is 


affected sooner or later. We have advocated 
and employed prophylactic peripheral iridec 
tomy for such fellow eyes except in aged 
The 
risk of such operation, if properly performed, 
is minimal. 


debilitated, or chronically ill patients 


Without operation many such 
eyes are eventually lost through neglect on 
me part of the patient or physician. It is 


unfortunately, not common to effect a perma 


nent and complete cure of glaucoma, but 
peripheral iridectomy for early subacute 
angle-closure glaucoma, as in early acute 
glaucoma, apparently does effect such a cure, 
and there is no aspect of the entire glaucoma 
problem which provides such satisfaction to 
hoth patient and ophthalmologist 


REPORT OF CASES 


Case 1—A woman aged 30 was first examined 
in April, 1952, when she ecmplained of pain in both 
eyes, with blurring and haloes 
was 6/6 


Uncorrected vision 
3 in the right eye and 6/6 in the left, and 
and 14 


eyes, respectively 


measured 22 


and left 


tensions 


in the 


mm. Hg (Schigtz) 


right Corneas 


were 12 mm. in diameter 


The right pupil measured 
3 mm., and the left 3.5 mm., and both were readily 
reactive 


Opt 


Anterior chambers were of normal depth 
fields 

Later that day, tensions were measured at 32 mm 
in the right eye and 2] 
ography (without 


nerve heads and visual were normal 


mm. in the left, and ton 


miotics) showed markedly im 


paired outilow in the right eye and normal outflow 
in the left eye. Gonioscopy showed the irises to be 


fairly flat; the chamber angles were very narrow 


bilaterally, and were functionally open in the left 
Light 


tenta 


eye but partially closed in the right eye 


thrown into the pupil opened the angles. A 
tive diagnosis of bilateral intermittent angle-closure 
glaucoma was made, and the patient was placed 
on miotic therapy 

Three 


measured at 


months later, normal tensions having been 


intervening visits, the patient saw 


haloes all evening after attending a movie. A few 
days later peripheral iridectomy was done bilaterally 
During the first six weeks after operation tensions 
in the left eye while in the 


high 20's 


remained in the ‘teens 


right eye they were measured in the 


Phree months after surgery the patient admitted 


having attacks of blurred vision, right eye, lasting 


for about an hour, accompanied by slight aching 


but no haloes. Examination showed both eyes to 


be white and quiet, and no miotics were given 
Iwo years after operation, the uncorrected yisior 
and 6/9 


was 6/21 (pinhole 6/7.5) in the right eye 
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in the lett. The patient admitted experiencing 


occasional pains (probably) in the left eye, of some 
minutes’ duration, and not accompanied by blurring 
or haloes. Examination showed the anterior cham- 
bers to be of average depth, the lenses clear, the 


discs normal. Pupils were equal in size and brisk 


in reaction, Tension was 21 mm. in each eye, and 


facility of aqueous cutflow was equal and normal 


in both eyes. Gomioscopy showed the iris to be flat, 
and the peripheral iris billow to be separated from 
the trabeculum by a narrow slit in both eyes, except 
for a somewhat wider area in the temporal angle 
of the lett eye. The presence or absence of peripheral 
anterior synechias could not be told with certainty, 
but widening of the angles was distinctly less than 
that seen postoperatively in’ the 


more usual case, 


which shows greater iris convexity before operation 

Case 2.—A first examined 
Feb. 20, 1951, complaining of a blur in the right 
eye the previous week 


man aged 66 was 
(Tension had been measured 
at 40 mm. Hg [Schigtz] by the referring physician.) 
of 6/12 in 
Tensions were 
Hye (Schigtz) right and 19 mm. left, with 
miotics. The anterior chambers were very shallow ; 


Examination showed corrected vision 
the right eye and 6/9 in the left eye 


32 mm 


the pupils were 3.mm., the right pupil reacting only 
slightly. The head 


and the 


right nerve showed shallow 


glaucomatous cupping, visual field revealed 
a lower Bjerrum scotoma, as well as nasal contrac 
tion; the left field 


18 hours without drops, 


was normal, as was the 


Iwo weeks later, after 


tensions were measured at 52 mm. in the right eye 


and 20 mm, in the left eye. The pupils measured 


3mm. and were reactive. Facility of aqueous out 


flow was markedly impaired in the right eye and 


was normal in the leit eye. Gonioscopy showed the 
filtration 


eye; the 


slightly convex. The 
blocked by iris in) the 


Was 


irises to be only 


area was right 


meshwork seen nowhere except in the lower 


angle, where only its anterior portion was visible 


In the left eye the 


angle everywhere 


filtration 


Was open, 


though narrow, and a visible 


cleft 


areca Was 


in the 


The following day, had 
right eye, outflow 
still 


right eye 


alter muotics lowered 


the tension to 2) mm. in. the 


facility was found much improved, though 


showed in the 
cleft 


abnormal, and gonioscopy 


an irregularly narrow separating  filtratior 


area irom iri 


Peripheral iridectomy was done on the right eye 
(March 9, 1951). Three 


outhow facility in the 


months after operation, 


right eye was in the glau 
normal im the 


of 25 


coma range and was left eye, with 


respective tensions without treat 
to be flat; 
found free of the 
mall, tent-like peripheral anterior 


and 24 mm 


ment. Gonoscopy showed the right iris 


three-fourths of the angle was 


ynechias, which 
vere seen irregularly 


disposed in the remaining 


one-fourth of the angle 
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During the first eight months following surgery, 


tension in both eyes remained in the range of 


17 to 22 mm., without miotics. Since that time the 
patient has been followed by the referring physi 
cian; he has been asymptomatic, and tensions have 


been normal. 

Case 3.—A man aged 66 was first examined by 
one of us (P. A, ¢ 16, 1953 
November, 1940, he had consulted another oculist 


) on Dec As early as 


at that time vision with cor 
been 6/6 in 


glaucomatous 


for pain in his eyes; 


rection had each eye. There was 


possible cupping of the left nerve 


head, and a lower Bjerrum scotoma was found in 
field, as 


the peripheral field, left eye. Tensions were 35 and 


the central well as nasal contraction of 
48 mm. Hg (Schigtz) in right and left eyes respec 


tively 


In December, 1940, an Elliot trephine was done 


on the left eye because tensions had remained in 
(Ever since, 
bleb; its 
field 


miotics 


the upper 20’s or low 30’s with miotics 


the leit eye has maintained a succulent 


tension has never been above 20 mm.; the 


defect has remained stationary, and no 


have been required, Vision remains 6/7.5 in spite 


ot mild cortical lens changes.) 
1940 1953, the 


tension rises to as 


Between and right eye showed 


occasional high as 31, 50, of 
55 mm. Accordingly, pilocarpine was stepped up 
in strength and frequency of administration. In 
October, 1953, use 


hours for 


of drops was stopped for 36 


evaluation of the glaucoma in this eye. 
6/6: 


demonstrated by 


Vision measured at 
Outflow facility 
to be markedly 


the anteriwr 


was tension, at 53 mm. 


was tonography 


impaired. The cornea was clear, 


shallow, and the nerve head 
The visual field 


showed a 


chamber 
pale but not pathologically cupped 


was normal, Gontoscopy moderately 


convex ints with a 4 mm. mobile pupil. The angle 


appeared closed through 80% of its circumference 

Because the tension could be normalized and 
the angle opened (as seen gonioscopically) by mi 
olics, sweeping of the 
18, 1953 


remained 


peripheral iridectomy with 


angle was done on the right eye on Dee 


Ever since, the tension in this eye has 


in the upper ‘teens or low 20's, without the use of 


muotics 


Evaluation on May 24, five months after opera 


tion, revealed vision in the right eye to be 6/6; 


tension 23 mm, Facility of aqueous outflow was just 


within the normal range. Gonioscopy showed a 


relatively flat iris with anterior chamber deeper 


than before operation, The angle was everywhere 
open except for peripheral anterior synechias com 


o'¢ lock 
again at 8 o'clock, and one area of forward iris 


ing forward to Schwalbe’s line at 5 and 
attachment covering the posterior meshwork. At 
least 70% of the angle was considered functionally 


open and of moderate width. 
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CONCLUSIONS 


In subacute angle-closure glaucoma, aque 
ous outflow is obstructed by apposition of 
iris and filtration meshwork; a rise in intra- 
ocular pressure results, but the pressure in- 
crease 1s less than that accompanying acute 
angle-closure glaucoma, in which apposition 
is generalized and complete, or nearly so. 
Although in the early stages of subacute 
angle-closure the 


paratus is unimpaired and the eye may re- 


glaucoma filtration ap 
turn to normal between attacks, nevertheless, 
after repeated attacks in some persons part 
of the angle remains closed by peripheral 
anterior synechias. If the circumferential ex- 
tent of peripheral anterior synechias is con 
siderable, tension can no longer be normal 
ized by miotics, and base pressure rises; or 
the tension may remain permanently elevated 
In spite of mioties if the peripheral anterior 
synechias occupy a large portion of the angle 

In early cases of subacute angle-closure 
glaucoma, any significant tension rise, occur 
ring under faithful miotic treatment, justifies 
surgical intervention; operation should not 
he so long postponed that loss of function is 
allowed to occur. 

In early cases of subacute angle-closure 
glaucoma a hole through the iris will effect 
a cure. In cases moderately advanced but 
with an angle which can be at least partly 
opened and tension normalized by mioties, 
peripheral iridectomy, plus continued use of 
nuotics, will usually control the tension. In 
far-advanced cases, a filtration operation may 
he necessary. 

Secause it is simpler and safer than a fil 
tration operation, peripheral iridectomy is 
the operation of choice for early and mod 
erately advanced cases of subacute angle 
closure glaucoma. Filtration operations, with 
their far greater hazard, should be reserved 
for those eyes which have not been helped 
hy, or are too advanced for, peripheral iridec- 
tomy. 

It is vital that wound closure be tight in 
order to avoid the hazards of a flat anterior 


chamber. The ab externo approach is prefer- 


able, and the resulting wound should be the 
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shortest through which a small portion of 


peripheral iris can be delivered for excision 
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sychogenic Chale Symptoms 


EDWARD 5S. GIFFORD Jr., Philadelphia 


Many writers have used the term ocular 
neuroses to describe neurotic ocular symp- 
toms. This usage is highly inaccurate and, by 
ignoring the complexities of character struc 
ture from which all neurotic symptoms arise, 
has led to fanciful discussions of whether oph- 
thalmologists may not cause or cure ocular 


neuroses. 


Depending on whether or not a 
physician is psychiatrically well informed and 
emotionally well balanced, he may aggravate 
or ameliorate neurotic tendencies, but he does 
not cause or cure neuroses by his method of 
handling the ocular symptoms. I shall de 
scribe in its proper context an asthenopia of 
neurotic origin which I “cured,” only to find 
that a urethritis of neurotic origin had taken 
its place 

\ knowledge of psychiatric and psycho 
analytic theory is of immense value to any 
physician. In spite of the maze of conflicting 
propositions to be found in these theories, 
such knowledge creates the frame of thought 
in which to appreciate how much of human 
feeling and action is psychically determined 
by the entire life experience, and particularly 
by the experiences of the early years. It is 
possible to achieve a general understanding 
of human beings within the normal range, as 
well as of the abnormal, and of those tottering 
on the edge of normality. Equally important 
is self-knowledge. The doctor-patient rela 
tionship is badly strained if the doctor is 
unaware of, or is unable to analyze and con 
trol, his own tendencies to impatience, in 
tolerance, contempt, and hostility. 

It is truly amazing how irrational we all 
are. Strecker and Appel * believe that if every 
one could modify behavior by thought 25% 
of the time, this world would be vastly im 
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proved, “Dhsorder of intellect happens much 
more often than superficial observers will 
easily believe,”” wrote Samuel Johnson, who 
was himself a lifelong sufferer from nervous 
tics and periods of deep depression. 


THEORETICAL CONSIDERATIONS 


The problem of neurosis must have plagued 
man since his nervous system reached its 
present level of sensitivity. It may have 
plagued him even before, since there have 
heen reports of neurotic signs experimentally 
induced in laboratory animals. For the more 
obvious form of hysteria the ancient Greeks 
had a word, It was attributed to a displace 
ment of the uterus and found most frequently 
in elderly virgins and young widows.* The 


later Greeks, the Romans, and the peoples of 


the Kast suffered from the machinations of 
The mediaeval Christians suffered 
from the Devil himself. 


demons. 


The rebirth of critical thinking which was 
the Renaissance led to a more careful exami- 
nation of neurotic characteristics and opened 
the way to our modern concepts. In the 17th 
century Robert Burton * wrote: 

No sooner are their eyes open, but, after terrible 
and troublesome dreams, their heavy hearts begin 
still 
grieving, complaining, finding fault, repining, grudg 


to sigh: they are fretting, chafing, sighing, 


ing, weeping But giving way to these violent 


passions of fear, grief, shame, hatred, 


and crucifie 


revenge, 
malice, &c. they are torn in pieces 


their own souls 


\ common fault of melan 
choly persons [is] to say their symptoms are greater 
than they are and to be more troublesome to 


their physicians than ordinary patients 


By the 18th century there was a beginning 
appreciation of the depths of the human mind 
Leibnitz ® wrote of perceptions which enter 
the mind awareness. In 


without conscious 


the 19th century, Lecky * wrote: 


Not only are facts retained in the memory of which 


we are unconscious, the mind itself is also per 
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petually acting—pursuing trains of thought auto 


matically, of which we have no consciousness 


Oliver Wendell Holmes * read both Leib 
nitz and Lecky and developed their ideas in 
lis own papers. 


The flow of thought is, like breathing, essentially 


mechanical and necessary; but incidentally capable 
ot being modified to greater or less extent by con 
scious effort. Our natural instincts and tastes have 
a basis which can no more be reached by the will 
than the sense of light and darkness, or that of heat 
cold that 
emmeree 


and There are thoughts neve! 


into consciousness, which yet make their 


influence felt among the perceptible mental currents, 
just 
those 


as the unseen planets sway the movements ot 
which are watched and mapped by the as 
tronomer 
‘The 
understanding of the human mind came from 
Sigmund Freud, at the end of the 19th cen 


greatest: single contribution the 


tury, with his introduction of psychoanalysis 
Whatever modifications time may bring to 
lus theories, the fundamental principles seem 
destined to remain. These principles com 
prise the doctrines that our mental processes 
are determined by unconscious motivation as 
much as, or even more than, by conscious 
motivation, and that the nature of the motives 


which drive us is largely emotional 


Freud thinks of the mind as divided among 
the ego, the id, and the superego. The ego 
is that part of our conscious awareness that 
entertains only the personally and socially ac 
ceptable desires. The id contains all those un 
tutored, uncivilized instinctual desires which 
cry tor expression without regard for the 
dictates of experience, of common prudence 
or ot moral standards. The superego repre 
sents the ideal of thought and conduct instilled 
hy parents and society during the formative 

It as 


the conscience which Plato, the 


philosophers, and the Christian theo 


Stow 


logians considered innate. It is the acquired 


\ristotle, 


the Iepieurean and utilitarian philoso 


sense of night and wrong which 


and 


pher heheved to have 


evolved slowly in hu 
man society and to have been taught by one 


veneration te the next 


1 lve energetic emotional drive from the id 


the libido, and Freud considers the libido 


as expressing sexuality in such a large sense 
that it the 


sensual and emotional pleasure 


forms of 
When the 


id impels the ego to conduct unacceptable to 


includes wish for all 


the superego, the superego makes tts objec 
tion felt by creating a formless, unreasoning 
fear called neurotic anxiety, or a sense ol 
guilt. If the superego approves the id impulse 
but fulfill 
ment, the id may react with a strong resent 


external circumstances prevent 
ment against individuals and society, which is 
itself punished by the superego with neurotic 
anxiety, When id and superego are in accord 
and external circumstances favorable, happi 
ness and contentment result for the moment 
kor no one, of course, can the ideal situation 
remain constant 

This mechanism torments us all, for at as 
Those 


who have good emotional balance repress the 


based on the drive of human instinets 


unproper suggestions from the id, endure the 


frustration, and thus relieve themselves ot 


the neurotic anxiety. Unfortunately, the re 
pression of the id may itself produce some 
anxiety. Others who, by reason of an unfavor 


able childhood 


hibidinal drives too powerful to overcome are 


heredity or situation, have 
not able to make this adjustment. They may 
escape from reality and anxiety into a world 
of fantasy which ts psychosis, or they may 
express the libidinal desires in disguised or 
rationalized intended to deceive the 
eyo 
These forms 


forms 


and superego as to their true nature 


are the neurotic symptoms 


One blighting childhood situation which 
Freud presents universal is 
Boy 


loves mother and fears and resents father a- 


as practi ally 


well known as the Ocedipus complex 


a rival. Garl loves father and fears and resent 


mother, These teelings are carried uneon 


sciously into adulthood with varying degrees 


of mtensity, to modify the relations between 


the sexe Phere would seem to be no es ape 


and no complete cure 


In later writings, breud introduced anew 
instinetual drive from the id to explain the 


vast amount of hostility and aggression in 


or lite mstinet, he postulated a destructive » Of 


this world. In contradistinetion to the 
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death, instinct, This, like the libido, is con 
stantly seeking expression and if it cannot 


find a direct or disguised or socially accept 


able expression against others, must be turned 
inward upon the self, 

rom all this the theorists of the Freudian 
school have assigned three motives to neurotic 
behavior which are present in every neurosis, 
though the forms of expression may be legion 
and their true significance hidden from the 
subject. 

There is the motivation of aggression. The 
neurotic succeeds in hurting those who must 
live and deal with him in a variety of ways 
by complaints, by demanding attention and 
sympathy and care, by causing worry, and by 
incurring expense, This expresses a hostility 
which never found a direct outlet. The origi 
nal meident or situation arousing hostility 
has occurred in childhood, when the defense 
less youngster was too weak to retaliate or 
too atraid of losing affection and protection 
Thus, the hostility is often directed against 
lather, mother, brother, or sister, or against 
some one now identified as one of these. A 
wile may take the place of a mother. Some 
one in authority may take the place of the 
father 


The second motivation is one of self-pun 


ishment, Conscious of 


guilt, the neurotic 
seeks escape from the condemnation of the 
superego by expiation. The death instinct is 
turned inward and if allowed complete ex 
pression would proceed to suicide, the ulti 
mate in self-puntshment. However, if the life 
instinct is sufficiently strong or there is 
enough outward release of hostility, the de 
struction is confined to impairment of func 
tion by way of neurotic symptoms, psycho 
somatic ills, or purposive accidents. When one 
is angry and unable to express anger, it is 
unwise to drive a car or shave with a straight 


razor 

There is another adaptation of the death 
instinct which is particularly pertinent to our 
subject. The generalized sense of guilt may 
he focused on part of the body particularly 
forbidden instinctual 


associated with the 


drive. Kinsey" has tabulated the modes of 
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sexual arousal obtained through visual stimuli 
and found them of considerable importance, 
especially in men. Neurotic eye symptoms 
may reflect this and the visual function carry 
the burden of guilt. 

The third motivation is that of self-love 
and self-glorification. Libido normally des- 
tined for external persons, objects, or social 
Institutions is turned toward the self, and the 
neurotic, preoccupied with the self, gives his 
affection only to the self. He takes pride in 
his afflictions, dramatizes himself as a martyr, 
and enjoys being the center of attention for 
relatives, neighbors, nurses, and doctors.* 

The basic philosophy of Freud’s system is 
rather discouraging. Horney points out 
\t best, 


the life instinct can be managed only by par 


that instincts cannot be eradicated 


tial frustration, and the death instinct, only 


by turning detriment of 


outward, to the 
others, or inward, to the damage of the self, 
Life itself becomes a struggle between life and 
death instincts which involves the individual, 
'* admits that 
for humanity he has no consolation to offer, 


and all mankind as well. Freud 
though he hopes for the best 
Menninger '* is more optimistic. He be 


lieves that in the mature individual self 
destructive tendencies disappear and exter 
nally directed aggressiveness is aroused only 
by actual dangers. Such emotional balance is 


the very essence of maturity and the goal of 


\dult 


neurotics face their difficulties in the helpless 


the process known as “growing up.” 


or inadequate manner of the child 

The tinal expression of self-destruction is 
suicide, If, however, a psychological compro 
mise is possible, one part of the body, such as 
the eye, may be substituted for the whole 
The severest attack on the eye is complete 
destruction of the organ by self-mutilation 
\ less 


severe attack results in suppression of vision, 


This occurs among psychotic patients 


as in hysterical blindness. The least severe 
and by far the commonest attack, is the im 
pairment of host of 
neurotic symptoms which baffle the attending 


physician. 


* Reterences 10, 11, 


vision by means of a 


and 12 
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While the selection of the eves for attack 


is often determined by the association of 
vision with the neurotic anxiety, | have found 
in my cases that the selection may appear to 
have only a superficial basis. To a neurotic 
character ocular disease or trauma may direct 
attention to the eyes. Articles in popular mag 
azines may suggest reasons why the eyes 
should be the logical focus for suffering. Also, 
it may seem to the patient that visual dis 
ability is the best available means of with 
drawing from an intolerable situation. A 
deeper connection may be present, but its de 
tection would require extensive psychiatric 
study 


DESTRUCTION OF VISION 


The story of Oedipus contains more than 


the situation which gave his name to the 


famous complex. It depicts the simple logiu 
by which the mind finds it fitting and proper 
that visual sin, or violation of taboo, should 
he punished by loss of vision, and thus it illus 
trates the psychological mechanism of many 


ocular neurotic symptoms 


Thebes 


prophecy that his son would grow up to kill 


When the King of learned of a 


his father and marry his mother, he aban 
doned the infant Oedipus in the mountains 
Found and raised by the King of Corinth, 
Oedipus was informed of the prophecy by the 
oracle at Delphi when he came of age. Belies 
ing his parents to be the King and Queen ot 
Corinth, he left home in order to escape his 
fate and journeyed to Thebes. On the way he 
met and killed his father, the King of Thebes, 
in a roadside quarrel, On reaching Thebes, 
he married his mother, the Queen Jocasta, 
and by his mother had 


became king four 


children 


In time this unfortunate pair discovered 


their true relationship. Jocasta’s sense of guilt 
was the greater, for she committed suicide by 
hanging. Oedipus made a psychological com 
pronuse and destroyed only the visual symbol 
of guilt by a brooch 


“You have 


looked enough upon those you ought never to 


stabbing his eyes with 


from Jou asta’s dress, crying out, 


have looked upon.” 


This ery of Oedipus may be taken to retet 
to the sight of the children he had sired by 
his own mother, but, in addition, there 1s 
reason to believe that the sight of a naked 
either was considered taboo 


parent of SEX 


among some of the ancient Mediterranean 
peoples 

\iter Noah had weathered the flood in his 
\rk, he settled down with his three sons to 
raise a vineyard 
And Noah 


planted a vineyard 


began to be an husbandman, and he 
And he drank of the wine, and 


was drunken; and he 


was uncovered within hus tent 
And Ham, the father of Canaan, saw the nakedness 
of Its told his 


\nd Shem and Japheth took a garment, and laid it 


father, and two brethren without 


upon both their shoulders, and went backward, and 


covered the nakedness of their father; and their 
laces were backward, and they saw not their father’s 


nakedness. ! 


W hen Noah 


degraded the erring son, who had broken the 


recovered consciousness, he 


taboo, to the status of a slave 
Oedipus and Noah are creatures of folk 

lore; but folklore, myths, and fairy tales re 

fect the ancient ways of human thinking. To 
the peoples who created and preserved the 
story of Oedipus his action was a natural one 
under the circumstances, The same mode of 
thought is found in the story of Lady Godiva 


and the blinding of Peeping Tom 


Lady 


wile of the Lord of Coventry, rode naked on 


(Godiva, a legendary century 


horseback through the town in order to ful 


fill literally her husband's facetious require 


ment tor the lowering of taxes. A grateful 


people kept indoors with blinds drawn and 
refrained from looking but 


One low churl, compact of thankless earth 


Ihe tatal byword of all years to come, 
Boring a littl auger-hole in fear 
Peepd 
Were 


\nd dropt before him 


but his eve betore they had thei 


hrivell’d into darkne in his head 


Phe possibility that the lady was conscious 


had 


some regrets that no one did see her, would 


of an attractive figure, and therefore 


have no bearing on the case. Sin, like beauty, 
is in the eye of the beholder 
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Through the years the penalty for peeping 
has not changed in the popular mind. An 
\rabian 16th century manuscript warns that 
looking into the cavity of the vagina is in 
jurious to the eyes, and relates that, in the 
opinion of his contemporaries, Hacen ben 
Isehac, Sultan of Damascus, lost his sight for 
this reason.’” According to Pennsylvania Ger 
man belief, a man will be struck blind if he 
looks up into a tree while a woman is in the 
tree.“” 

This same folk attitude is expressed in the 
Gospel according to St. Matthew *': 
Ye have heard that it was said by them of old 
time, Thou shalt not commit adultery: But I say 
unto you, That whosoever looketh on a woman to 
lust after her hath commited adultery with her 
already in his heart. And if thy right eye offend thee 
pluck it out, and cast it from thee; for it is profit 
able for thee that one of the members should 
perish, and not that thy whole body should be cast 
into hell. And if thy right hand offend thee, cut it 
off, and cast it from thee: for it is profitable for 
thee that one of thy members should perish, and not 


that thy whole body should be cast into hell 


Chere have been psychotics who found this 
passage so applicable to themselves that they 
acted upon it, When Mareo Polo, in the 13th 
century, reached Baghdad on his way to the 
court of Kublar Khan, he was told of just 
such a person. \ pious cobbler had yielded to 
sinful thoughts when the leg of a young 
woman was exposed as he fitted her with 
slippers, Reeollecting the 18th chapter of 
St. Matthew, he scooped out his right eve 
with “an instrument of his trade,” presumably 
a shoemaker’s awl.” 

Vhis tale comes on dubious authority, but 
there are modern parallels. A case was re 
ported from France in 1888 of a 39-year-old 
woman who read the exhortation, “If thy eve 
offend thee, pluck it out,” and enucleated 
one eye with a meat hook 

In 1938 a similar case was reported by the 
press in this country, 

Mereed, Cal, Aug. 24 (AP).—A story of how 
his wile, obsessed with the idea she had = sinned 
chopped off her left hand and gouged out her right 


eye was told from a jail cell here tonight by Wood 


row Harwell, 20-year-old Texas cotton picker 
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District Attorney F. A. Silveira quoted Harwell 
as saying he and his two young stepsons knelt in 
prayer yesterday afternoon in their one room cabin 
while his 26 year old wife read from the bible. 

She read Matthew 18:8, 9 

Mrs. Harwell rose from prayer, her husband 
related, saying her left hand offended her and she 
wished forgiveness for her sins. She went outside 
the cabin, Harwell said, and gouged out her eye 
with a pair of scissors. Then she placed her hand 
against a cement pipe and hacked it off with an axe 
Harwell said she struck her wrist three times be 
lore she severed the offending hand 


Such incidents bring to mind a remark of 
Osear Wilde. He said that when he consid- 
ered how much damage the Bible had done, 


he despaired of writing anything to equal it. 


SUPPRESSION OF VISION 


Hysterical blindness may be complete or 
partial, binocular or monocular. Central 
vision may remain good while the visual field 
shows the most bizarre changes, which vary 
from one examination or examiner to an 
other, or there may be any degree of ambly 
opia associated with the field changes. Never 
theless, the pupils react to light, and light 
stimuli cause normal alterations in the ele 
troencephalographic pattern. Loss of vision 
commonly persists from afew hours to a few 
months, though a child of 10 years was re 
ported to have been hysterically blind for 
four years.** 

As late as 1854, disturbance of the uterus 
was given in a textbook of ophthalmology as 
one of the causes of hysterical blindness. 
The ancient conceptions die hard 

Because such blindness may be induced in 
sugyestible subjects under hypnosis, it has 
heen considered possible that in neurosis the 
unconscious mind suggests blindness to the 
conscious mind as the hypnotist does to his 
subject.“ Furthermore, it is obvious that 
these patients do, in a sense, see. They show 
an amazing lack of concern for their predica 
ment, and a surprising ability to cireumnavyi 
gate impeding objects. They may write words 
which they do not consciously see, but which 
could not be written if the subconscious mind 
did not follow the aection.®’ If an object is 
held before an hysterically blind eye, the pa 
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tient, after being hypnotized, will be able to 
Moore 
abruptly cured of blindness when a live frog 


describe the object.*' saw a girl 


was suddenly thrust in her face. Thus we 
might say that the conscious mind suffers a 
suppression of vision, the subconscious mind 
does not, and a psychic jolt may break down 
the dissociation 


Freud *" has suggested several related psy 


chie mechanisms which may explain many, 
though not all, instances of hysterical blind 
ness. When a forbidden sexual interest be 
comes deeply involved with the faculty of 
vision, the force of the required repression 
both the 


the vision, In addition, the repressed impulse 


may suppress sexual interest and 
is taking its revenge upon the ego, and the 
superego is exacting self-punishment 

The conversion hysteria of soldiers on 
active duty, by which they escape overwhelm 
ing sights and situations, seems quite unre 
lated to these subtle explanations. So do many 


cases in civilian life 


\ 17-year-old girl, four months pregnant, 
was admitted to the Pennsylvania Hospital 
after sudden loss of vision. Since she was un 
married, her family had been subjecting her 
to constant reproach and forcing her to do 
all the manual labor of the household. On ad 
mission vision was 6/60 in each eye, Reas 
surance and a calm acceptance of her breach 
of the conventions brought vision to normal 


alter a few weeks’ stay in the hospital 


\lexander and Healy,*" in the course of 
psychoanalyzing a young woman shoplifter, 
learned that in childhood she escaped sordid 
physical surroundings, a hostile mother, and 
an unhealthy emotional relationship with het 
father by “phantasing” and playing that she 
was blind. If such an escape can be sought 
consciously, it is not surprising that the em 
tionally unstable seek it subconsciously 


The 


may also be entirely fortuitous 


hysteria 
\ 3] year old 


a blow of her 


involvement of the eve in 
woman was knocked down by 
husband's fist, and a laceration was inflicted 
by a large ring 2 in. above the right eyebrow 
requiring one 


suture. [edema and ecchy 


mosis of the upper right eyelid closed the 


right eve. When the eve finally opened, atter 
a few days, she found the vision of the right 
eye extremely blurred. Under the observation 
of an ophthalmologist: vision gradually im 
proved during six weeks, but fresh outbursts 
of temper on the part of the husband against 
his wife’s assumption of invalidism caused 
a relapse, 

\t this point the patient consulted me. The 
vision of the right eye was 6/15, and that of 
the left eye 6/6. The right peripheral field 
was constricted 30 degrees regardless of size 
ot test object or distance from object to pa 
tient. The left field was full. | reassured the 
patient and explained to the husband that a 
was actually 


“nervous disease” present. The 


terrible temper was controlled and four 


months trom this time vision was 6/6 ana 


the visual field was full in both eves 


This amblyopia served the truly useful pur 
pose of restraining the husband's violence, It 


Was also an expression of resentment for 


numerous insults and of guilt for having 


married a second time while cherishing an 


attachment for the deceased first husband 
Hysterical blindness appears in a footnote 
The official 
aseribes Hitler's blinding in World War 
that 


to history German account 


to polson gas writes 


a trend, in whom he has absolute confidence, 


Inspected the German army medical record 


in 193] 


terical amblyopia. In 1934, after Hitler came 


ind found the diagnosis to be hy 
to power, the record had disappeared 


IMPAIRMENT OF \ 


Vision is impaired, as distinet from being 
suppressed, by the lesser hysterical manite 
tations, such as hysterical ptosis, blephare 
spasm, blepharoclonus, convergence exce 
or insufficiency, convergent strabismus, evel 
plegia, mght blindness, and external pseudo 


Weetss Ienylish 


consider miners’ nystagmus as psychogens 


ophthalmoplegia and also 


\nomalies of iris movement, such as 


nosis, mydriasis, antsocoria, or hippus, may 
accompany any ot these evidences of hysteria 
as well as anesthesia of the conjunetiva or 


cormea 
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In a class by themselves are those malin 
gerers, chiefly young women, who introduce 
damaging material into the eyes for psycho 
pathological purposes. Many substances have 
been Duke-llder ** 


lime, sand, ashes, aniline pencil, pepper, soap, 


so used mentions lye, 
tobacco, ipecac, and juice of the castor oil 
bean, On oceasion, impairment of vision has 
ended in destruction of vision 

Much the 
symptoms of itching, burning, lacrimation, 
photophobia, 
flashes, 
electric 


commoner are neurasthenic 


eye fatigue, headache, light 
cyclospasm, blurring, rings around 
lights, monocular diplopia or poly 
opia, spots before the eyes, and a vast assort 
ment of aches and pains in and about the 
eyes, often radiating to other parts of the 


head and to the neck 


Undoubtedly, many patients derive a sense 
of protection from wearing glasses which in 
terpose their fragile strength between tender 
sensibilities and a harsh external world 
Weak spheres, or even plane glass, may serve 
this purpose. Tinted glasses, graded in color 
to suit the temperament, are also popular for 
this reason 


ot 


| have examined several inmates 
dark 
glasses indoors and out as a measure of emo 


a psychiatric imstitute who wear 


tional protection and withdrawal 


Young children who wish emotional sup 


port by identifying themselves with favorite 
playmates or relations who wear glasses often 
develop eye complaints and weep when told 
that they do not need glasses, The onset of 
squint may come with an emotional crisis in 
an unhappy child, and the cure by orthoptics 
may mainly reflect the sympathetic attitude of 
the orthoptist 


very practicing ophthalmologist is con 
tinually meeting these patients 
Strecker and 
mated that 


\ccording to 
associates,"* it has been esti 
sult general practitioners have neurosis as 
their major difficulty 
ol 


to 50% of those who con 


Jahn reviewed a 


series 100 consecutive office patients in 
ophthalmic practice, 215 men and 185 women 
In his opinion, a neurotic factor capable of 
effecting symptomatic recovery existed in 
301 
324 


cases (75% ). However, since in more 


M. 
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than half of Bahn’s patients the neurosis was 
a minor factor, his percentage is not strictly 
comparable to that of Strecker for general 
practice. Adler “ states that neurotic symp 
toms are probably commoner in the eye than 
in any other organ. In contrast to civilian 
life, Birge “’ found ocular symptoms of low 
occurrence in war neuroses, which are less 
dependent on a markedly neurotic character 
or on sexual conflict, but are more the out 
growth of the immediate situational stress 
In the 1917 edition of Mary Baker [-ddy’s 
Health” 83 testi 
monials to the curative powers of Christian 
Science, Of these believers, 17 (20.5% ) had 


“Science and there are 


been able to dispense with their glasses or 
believed themselves cured of serious eye dis 
ease. Another evidence of the high frequency 
of ocular symptoms among neurotics ts the 
large sale of books advocating the Bates sys 
tem of 


exercises for the cure of refractive 


errors, muscle imbalance, strabismus, cata 
ract, and glaucoma. The publisher's adver 
tisement claimed that more than a half-million 
copies of Peppard’s “Sight Without Glasses”’ 
\ldous Huxley's “The Art of 


Seeing” reached its [8th edition 


had been sold. 


These methods of faith healing act by al 


laying neurotic anxiety. Christian Science 
the material existence of disease and 


Since large portions of the book con 


denies 
Impose 
book 


sist of verbiage without discernible meaning 


s the task of reading Mrs 


the ordeal is not unlike that endured by the 
disciple of Bates, who reads short stories 
with the book held upside down, blinking 
continuously as he proceeds from the lower 
In 


himself 


right-hand corner of the inverted page 
these the 
that he has earned the right to use his eyes, 


ways, neurotic convinces 
and that under such authoritative guidance 
use will not harm them, Guilt is expiated by 
such activities as long as they are continued 
I suspect that the strenuous “health routine” 
of diet and calisthenics prescribed by Bahn 
acted much in same way, for of the eight suc 
cessfully treated patients reported in detail, 
six relapsed when they stopped following the 
routine. The other two appear to have con 
tinued with it, 
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To the exercises of Bates, Huxley added 
an element of Indian mystical philosophy, 
with its emphasis on the annihilation of desire 
and the merging of the conscious self into an 
all-pervading “over soul.” Mysticism is the 
deliberate attempt to achieve a sense of un 
reality, and this refined form of self-destruc 
tion makes a great appeal to the intellectual 
neurotic, 

One can only speculate on the reasons why 
the eve is so prominent in neurosis. Certainly, 
the association between sin and vision is wide 
spread and, apparently, does not cease with 
blindness. Among the Ch'uan Miao, a Mon 
gohan people of Central Asia, there is a pre 
seribed incantation for driving out the demon 
that punishes sin by causing pains in the 
* In 1936 the Braille Club for the blind 
of San Diego protested against the establish 


eves 


ment of a nudist colony in the community 


Kinsey " has indicated not only that much 
sexual satisfaction is obtained through vision 
but also that the amount varies among indi 
viduals. In the neurotic perversion of voyeur 
satisfaction is derived entirely 


ism sexual 


through vision, Perhaps those who would 
normally obtain much of their sexual satis 
faction visually are, when subject to neuro 
sis, more prone to ocular symptoms 

One of my patients, a man of 32, suffered 
from burning of the eyes and blurring of 


vision for several days after sexual rela 


tions with his wife, which oceurred about 


once a month. In another instance, a man of 
30 complained of periodic ocular burning and 
aching. The eyes appeared normal; vision 
was 6/6 in each eye; the muscle balance was 
well within normal limits, and the refractive 
error found under cycloplegia was so slight 
that | did not preseribe glasses. 


I then reviewed the history more carefully 


and asked the patient whether his symptoms 


were connected with any nervous tension 
He admitted that he occasionally left his wife 
and two children, of whom he was very fond, 
to spend the night with another woman, On 
the days immediately following his derelic- 
tion ocular symptoms were most pronounced 


He felt that he must have, or at least should 


have, a gonorrheal infection, for he had read 
that this venereal disease was particularly 
dangerous in the eye. 

| explained to him that he must either so 
alter his conscience that he would not be upset 
admitted 
difficult, or that he must abstain 


by extramarital activity, which | 
would be 
from relations with his paramour, which he 
admitted would be very difficult. Actually, he 
needed a psychiatrist to unearth the neurotic 
trend which made so impractical a matter as 
the possession of two women on a limited in 


come and in our culture appear desirable 


The man seemed impressed with this ad 


vice and one month later pleased me 


that he had 


home every night since his last visit to my 


greatly ly reporting been at 
office and that his eyes were entirely com 
fortable. Several months afterward a urolo 
gist requested the patient’s ocular history 
The romantic fellow was now convinced that 
he had a gonorrheal urethritis, though there 
was no evidence of the disease. | presume he 
had taken to going out at night again 
Menninger '? gives a classically Freudian 
instance of neurosis with ocular symptoms 
\ young woman of 24 had heen treated un 
successfully for 12 years because of ocular 
pain and aching. Investigation revealed that 
the the death of a 


brother whom she had hated and envied. At 


onset occurred after 
one time she had gone to his room to look at 
him while he slept in order to see the ana 
tomical ditference between herself and him 
The death of the 


sense of guilt for her feeling of hatred, and 


brother crystallized her 
guilt for the peeping incident directed the 
self-punishment to her eyes. 


PSYCHOSOMATIC OCULAR DISEASI 


It is appropriate to the importance of the 
subconscious mind that it should have a net 
vous system peculiarly its own 
has defined the autonomic 
“that 
the nervous system which supplies the glands, 


Ranson nery 


ous system as functional division of 


heart, and smooth musculature with their 


efferent innervation.” The conscious mind has 
no contro] over this 


system. Its activity is 


19 


| 
| 


stimulated by pain, extremes of temperature, 


lack of oxygen, infection, emotional stress. 


and psychic trauma. Harrington * 


Cannon to the effect that if no action follows 


quotes 


the bodily changes created by excitement, 
worry, and anxiety through the action of the 
the 
Thus, 


ism is established by which we may explain 


nervous system, organism 


may be profoundly upset. a mechan 
somatic changes secondary to the repressions 
and frustrations of a neurotic state of mind 

In 1939 Gifford 


ported eight cases of macular edema in young 


and Marquardt * re 


or middle-aged adults with no generalized 


hypertension and reviewed simular cases 


previously reported. Because of the absence 
Of inflammatory signs and the presence of 
demonstrable 


vasomotor instability, 


uggested that the cause was the constriction 


they 


of a number of small vessels supplying the 
macular region, and they called the condition 
central angiospastic retinopathy. Some of 
these cases recovered completely, but others 
retained permanent macular defects with di 


minished vision 


In 1946 Harrington 
1) cases 


was able to report 
of central angiospastic retinopathy 
which occurred among Navy personnel dur 
ing World War I, involving one or both 
eyes and leading to a permanent defect in 
some. All had a history of emotional strain, 
and all showed positive reactions to tests for 
vasomotor instability. Harrington believes 
that a similar spastic etiology is behind the 
amaurosis tugax which he found among the 
homesick, worried, or combat latigued mem 
hers of the armed services, among medical 
students at examination time, and among pa 


tients with neurocirculatory asthenia 


motional disturbance also plays a part in 


causing the vasoconstriction of Raynaud's 


disease,’ a disease which may involve retinal 
the 


Harrington concluded that psychic trauma 


arterioles and even central artery." 
in susceptible persons can produce organic 
changes in the eye. Weiss and English“! en 
dorse this view and agree with Zeligs that 
such patients should have not only antispas 
modic therapy but psychotherapy as well, 
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Harrington also found that the incidence 
of ophthalmic migraine with scintillating sco 
toma and transient homonymous hemianopsia 
very high in the armed services and consid 
ered this another instance of vasomotor insta 
bility. The precipitating factor was nearly 
always psychic trauma. Weiss and english 
were impressed by finding that migraine pa 
tended to have a 


tients particular type of 


neurotic character, These patients were sub 


ject to compulsions and were unable ade 


quately to express hostile feelings, and there 
Was Impotence among the men and frigidity 
among the women. 

Menninger '* describes a man reported by 
Groddeck in whom recurrent retinal hemor 
rhages appeared to have a psychogenic basis 
These hemorrhages had continued for vears 
and were more apt to oceur in the autumn. 
and at the sight of a cross or crucifix. It was 
finally elicited that in the autumn, at the age 
of 8, he had knocked 
wayside crucifix the 


Christ. He also remembered that in the plous 


accidentally over a 


and broken figure of 


village where he spent his childhood there 
had been a blind man who was believed to 
have been blinded by God because he never 
went to church. Since leaving his childhood 
home, the patient had severed all religious 
connections and scoffed at religious belie! 
Menninger considers this an instance of euilt 
and self-punishment, with the memory of the 
blasphemous blind man directing the sviInp 
toms to the eyes 

“Bloody 


ditions, but they are 


tears” oceur in several rare con 


particularly weird iy 
hysteria, In a case reported by Hyuck in 
1932, a woman wept tears of blood for her 
dying Saviour each year on Good Friday 
Klauder * spent two weeks observing a 
case of stigmatization in which bloody weep 
ing occurred, This young woman had devel 
oped slightly elevated, discolored lesions 0} 
both sides of her hands and feet. over the 
heart, and at three places on the sealp eight 
vears previously \ religious ecstasy set in 
between 11 and 12 p.m. every Thursday and 
this 


time blood-tinged tears ran down her face. 


lasted until Friday afternoon. During 


F 

A. M 


ton the cl Friday one 


blood 


stigmas 


in and neck 
Only on 
hleed 
fluicl in the 


ire stigmas would ooze 
Friday wou 


oscopie examination of the 


onyjunectival fornix demonstrated the 


| presence of blood. The probable 


ch bleeding as) the palpebral conjun 


The stigmas correspond to the five wounds 


Christ, though when the wound is on the 


It side of the chest instead of the right, it 


ust reflect the impression gained from a 


iting of the crucifixion im which the 
vound on the right side of the body appears 


on the lett side of the picture 


Phe scalp ke 
sions correspond to the crown of thorns. The 
svinbolism of the bloody tears is not so « lear 

biblical 


he short 


mught represent a confusion of two 


verses, “Jesus wept.”! well known 


Bible, with, 


prayed more earnestly 


-t verse in the 


m agony he 


and his sweat was as it were yreat drops ol 


falling down to the ground.” 


well know1 an emotional erist 


May be a precipitating tactor im attacks of 


acute stipe glaucoma 


re} orted 


several cases in which the o currence of such 


on an anniversary having painful 


whihcance pomted to chron 


precipitating factor, Psychoana 


tonometric study of a woman witl 


glaucoma showed a definite 


lation between pressure and emotional 


reter to 


plain this relationship, we 


only the probability of control 


intraocular pressure through the para 


division of the 


svinpatheti 


| autonome nery 


ous system 


Sugar CXpresses the yen rally accepted 


opinion that the neurotic factor is not. the 
cause ol glaucoma It 


attacks 


call precipitate acute 


only when chron 


simple glaucoma 
is already present, or there is a glaucomatous 
predisposition 


CONCLUSION 


The primary function of the ophthalmolo 
gist is to determine the presence of organi 


lesions or visual malfunction and to give 


whatever treatment is possible. The physical 


should hie complete and caretul 


no matter how neurotic the patient may ap 


pear to be, tor personality changes oecur m 


dementia paralytica, multiple sclerosis, ar 


and imtracramial space-taking 


lesion 
lurthermore, any physical disease 


Neurotu 


a shield of defense, as 


WAN 
have a large neurotic component 


se (lisease its 


a Weapon ot offense, and as a glorification of 


the ego. It as necessary to form some esti 


mate of the relative importance of mind and 


atter m each case and to remember that 


the two are mextricably connected and 


should not be approached separately 


No doubt it means a saeritice of time and 
a trial of patience pre perly to handle these 
They 


office 


talk interminably, They bring 


lists of 


people 


to the written svinptoms te 


recite and of questions to ask Phe, phone 


reports 


later to add a fe ryotten detail write 
long letters contaiming progress 


physician cannot logically reject a patient he 


are symptoms ot the disease, and a 


ause he finds the symptoms objectionable 
n distress. It is not 
Neuroti 


endured in an effort to 


Such patients are true 


that they enjoy sutfering vip 


fonis are escape neu 


rotic anxiety. For the neurotic itis the choices 


| the lesser of two evil 
Lhe ha 


ered 


Cause of anxiety cannot be 
without expert psychiatric study, but 
any physician can achieve a reduction of nery 
Bearmy in mund the 


tibility 


tension exaypet 


ated sensitivity and supye charactes 


istic of neurotics,’ he should take the patient 
obvi 


that ne 


seriously and make his examination 


ously thorough that his assurance 


serious organic disease is present carry a 


much conviction as the patient is able to ac 


cept. Added worry from misinformation ean 


he removed to a yvreat extent The patient 


should know that eves are not “ruined” by 


k 


reading, poor illumination, cheap sunglasses 


of glasses, incorrect: glasses, excessive 


or devotion to television 
When no 


ganic disease, | believe that a soothing eye 


treatment is indicated for or 


wash is permissible as long as it is clearly 
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Mict 
emotions! 
Corte 


understood that the prescription is only to 
make the eyes feel better and will not touch 
the basic problem, A prescription for glasses 
must be presented to the patient with the 
same understanding. Patients resent being 
but they 
object to hearing that they suffer from ner 


told they are do not 


mental cases, 
vous tension. It has an air of respectability 

Strecker “ has written that the majority 
of psychoneurotic and psychosomatic patients 
inust be treated by general practitioners and 
the specialists. To meet. this responsibility 
and to be what Strecker considers the com 


plete doctor, some knowledge of psychiatry 


Is nee essary 


1913 Spruce St 
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Aqueous 


V. EVERETT KINSEY, Ph.D., Detroit 

and 

ERIK PALM, M.D., Lund, Sweden 

in Association with Gerard A. Cavanaugh, MS., Detroit 


\queous humor was once thought to be 


a chalysate of plasma, or to be secreted as 


uch by the ciliary body in a manner anal 


secretion of saliva by the salivary 


ovow lo 


gland. Many observations on aqueous humor 


both « perimental ancl clinteal, could not be 


accounted for on the basis of either of these 


suyvested mechanisms of aqueous humor 


formation. \ecordingly, a theory was evolved 


W bine | 


tion and diffusion (dialysis), a 


envisaved these two processe secre 


tak ny place 


Kecent stud of the chemistry of the 


po terior chamber aqueous humor have pro 


vided additional evidence that aqueous hu 


mor is formed by at least two processes and, 


in addition, have shown. that there are two 


kinds of aqueous humor in the eve: one in 
the posterior chamber, and another, having 
a different composition, in the anterior cham 
her. Much more experimentation is required, 
however, to elucidate fully the general nature 


of aqueous humor formation 


discussing the 


shall 


Before present investiga 


tion, we review some of the factors 


which should be considered in any complete 


explanation of aqueous humor dynamics, 


indicating those factors which are known and 


From the Kresge Kye Institute (Dr. Kinsey and 


Mr. Cavanaugh), and the Ophthalmic Clinic, Uni 
versity of Lund (Dr. Palm) 


* References | and 2 


based on reasonably sound experimental evi 
dence, and those which require further study 

\bundant evidence is available to suggest 
that a not insignificant proportion of all con 
the 
humor of the posterior chamber enters from 
the blood the 


sented by the ciliary processes, and that the 


stituents normally present in aqueous 


ACTOSS several barriers pre 
resultant fluid flows between the lens and the 
posterior surface of the iris (lens-iris space ) 
into the anterior chamber. Some of the con 
stituents of the posterior chamber aqueous 
humor must also be exchanged with those of 
the vitreous humor and lens 

With 
experimenters have 


that 


regard to the anterior chamber, 


contributed evi 


dence indicating various foreign test 
substances enter the anterior chamber aque 
ous humor partly from the blood across the 
int essels. Others have shown that es 
chanye of substances takes place between the 
interior chamber aqueous and tissues border 


Phat 


diffusion from the blood plays a part for the 


ing on the anterior chamber lirect 


normal constituents also is shown by the di 
ferent composition under steady-state condi 
tions of the anterior and the posterior 
chamber aqueous humor, especially with re 


spect to anions and nonelectrolytes 
The rate of flow of aqueous humor out of 
the 


for various 


anterior chamber has been determined 


laboratory animals in 


human beings,£ and numerical values for the 
coefficients of transfer of water and various 
solutes into the anterior chamber have been 
estimated from the rate of accumulation of 
substances. The the co 


these accuracy of 
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INTERIOR CH 


efficients of transfer, however, has been 


limited because of the difheulty im estimating 
rate coefficients from experimental curves 
which represent several separate processes, 
double or 


alm, 


and hence involve triple expo 


nential functions difficulty has been 


brought out by who has fitted equa 


tions involving double exponentials to ex 
perimental data on the turnover of phosphate 


in the anterior chamber aqueous, thus 


making it possible to estimate the exchange 


of the test substance between the anterior 


chamber aqueous and its environment. Day 


son $ has recently taken into consideration 


the process within the “aqueous-forming” 


cells, double 


exponential equation to represent the pro 


ciliary and has formulated a 


posed processes involved. (Quantitative ap 
praisal of the transfer coefficients is further 
complheated by the difficulty in assessing the 
time required for complete mixing of aque 
ous humor and that required for the sub 
stance to from. the 


pass posterior to the 


anterior chamber 


earlier studies of the renewal rate of the 
aqueous humor constituents show the weak 
treating the humor as a 


ness of aqueous 


whole. It is necessary to consider the proc 
esses involved in the formation of posterior 
and anterior chamber humor 


While the 


chamber aqueous humor has 


Aqueous sepa 


rately statics of the posterior 


been studied, 


direct investigation of its dynamics has not 


heen performed heretofore. [lowever, Palm 
has studied the renewal rate ot phosphates 


and sodium in the posterior chamber indi 


rectly, by estimating the concentration ot 


these ions present from that present in the 
on the one hand 


iris and ciliary processes, 


and aqueous humor, on the other 
Clearly, the mode of formation of aqueous 


humor of the anterior chamber cannot be 


understood satisfactorily until information 1s 


obtained on the fraction. of 


any viven con 


§ Reference 


References 


© No attempt will be made in this paper to dis 


tinguish between entrance interior chamber 


ind from 


stituent which enters by flow from the post 


rior chamber and that which enters by dittu 
sion directly from the blood through the its 


Ve ssels, and possibly other SOUITCES q adjacent 


to the anterior chamber. To date, this knowl 


edge has not been available The first objec 


tive of the present study is to make such 


determinations, using as test substances a 


positively charged ton (sodium) and a nega 


tively charged ion (thiocyanate ) \ cor 


related objective of this investigation is to 


determine the rate of flow of aqueou humor 


based on a concept of aqueous humor ly 


namics, involving both the posterior and the 


anterior chamber aqueous 


Little is known concerning the mechanism 


by which substances enter the posterior 


chamber Bicarbonate helieved to 


} 


are 


produced in the ciliary body from. hy 


droxyvl tons and carbon dioxide.’ It is thi 


ion which has been proposed as beimg pri 


marily responsible for maimtaiming the hyper 


tomeity of the aqueou humor, thereby 


providing the immediate source of energy 


avatlable for the through-and-through flow 
nevatively 


holy, 


po terior 


Theoretically, the formation of the 


charged bicarbonate ions in the ciliary 


with subsequent transfer to the 


chamber aqueou could provicte thre 


loree 


necessary tor transter of sodium and the few 


other cation present im the blood avaiist a 


concentration gradient, while at the same 


no direct expermoental evidence ha 


time impeding the passage of anion 


heen obtained to support this sugge 


stion, nor 


is there any to indicate how the anions, other 


than bicarbonate and ascorbate (which seem 


to represent spec ial cases), enter the poste 


rior chamber. The second objective of thi 


tudy. therefore, is to obtain knowledge 


which may serve as a basis for explaiming the 
mechanism of entrance of differently charged 


ions imto the posterior chamber 
lor the purpose of quantitatively evalu 


ating the coefficients employed in deseribing 


the dynamics of the anterior and) posterior 


chamber aqueous humors, it is necessary to 


know the concentration of a substance in the 


posterior and anterior chamber aqueous hu 


6 end 7 
from these sources 
$3] : 


mors, the concentration in the plasma, and 
the relation between the flow rate through 
No one 
the flow 
rate from the posterior to the anterior cham- 


the pupil and that out at the angle 
has made direct measurements of 


her, but in a previous investigation * one of 


us (VLE 


sure of the aqueous humor of the posterior 


K.) showed that the osmotic pres 


chamber does not differ measurably from 
that of the anterior chamber aqueous hu- 
mor.#é This suggests that there is no net gain 
to, or net loss of water from, the anterior 
chamber aqueous across the iris, and thus 
rate out of 


the flow rate into and the flow 


the anterior chamber must be essentially 


identical 


MATHEMATICAL CONSIDERATIONS 


Anterior Chamber.-lf a substance is pre 
sumed to enter the anterior chamber both by 
flow from the posterior chamber and by dif 
fusion from the blood, for instance, by way 
of the anterior surface of the iris, and if it 
is further presumed that the substance is lost 
from the anterior chamber by flow, the rate 
of accumulation of such a substance in the 
anterior chamber is deseribed by the follow 
ing equation 


dt 
it 


and at steady state: 


haver 


coethcrent of transfer by flow into ane 


out of antertor chamber 

coefhcient of transfer by diffusion he 
tween blood and anterior chamber 
concentration in the posterior chamber 
aqueous 


concentration in the plasma 


concentration in the anterior chamber 


aqueous 


The values for the k's are 


im reciprocal minutes 


# The experimental error involved was approxi 
mately 1% 
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(The exchange of substances between the 
anterior aqueous humor and the lens and the 
cornea is disregarded, as are also various 
lags 
system.* ) 


time between different parts of the 


It is apparent that Equation la is closely 
related to that used previously by us and 
others.? If none of the substance in question 
flows from the posterior chamber, i. e., 
ReiowC the equation reduces to that 


used in where it 


previous papers, was 
assumed (for purposes of testing one or 
another hypothesis) that entrance occurred 
solely by diffusion.§ Similarly, if none of the 
substance enters the anterior chamber by 
diffusion, i. e., Caqant,) =O, 


it is apparent that the equation is analogous 


to that used previously to represent entrance 


solely on the basis of secretion,|| where 
hoe Cp,. the coefficient of transfer by secre 
tion from blood to anterior chamber, as used 


formerly, is analogous to 


Posterior Chamber.—In the foregoing 
mathematical treatment of the dynamics of 
the anterior chamber aqueous humor, the 
effect of diffusional exchange with the en 
vironment blood ) dis- 


(except the was 


regarded. However, in the mathematical 
treatment of the dynamics of the posterior 
chamber aqueous humor, failure to take into 
account diffusional exchange with the en- 
vironment would be expected to result in 
serious error. An exact mathematical treat 
ment of the processes involved would require 
the use of Fick’s unabbreviated equation,® 
involving derivatives of concentration gradi 
ents which no doubt 


arise in the vitreous 


and lens. This would lead to complicated 


mathematical procedures, the use of which 


is not justified by the data available. A 


practical possibility, however, is to treat the 
environment as a “lumped system” ' behav- 
ing like an amount of stirred fluid, separated 

* Davson.! Com 


Friedenwald, Personal 


munication to the authors 
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POSTERIOR AND ANTERIOR CHAMBER 


irom the posterior chamber aqueous humor 
by a membrane. 
to be 


transported into the posterior chamber at a 


Thus, if a substance is assumed 
rate substantially independent of the concen 
that 


whence in part it flows from the posterior 


tration already present in chamber,‘ 


to the anterior chamber, and in part diffuses 
into the environment, such as the vitreous, 
lens, and any other region bordering the 
posterior chamber, the rate of accumulation 


of such a substance in the posterior chamber 


is deseribed by Equation 2: 


pos 
: post. Cpt aq. pect 
dt 


post Cen. ) (2) 


where 
coethcient of by secretion 


transter from 


blood to posterior chamber 
the 


is consid 


represents the concentration in 


environment, which environment 
ered as a “lumped system.” Thus, post en 
is a “lumped parameter” and represents the 
coefficient of transfer by diffusion from the 
posterior chamber to the environment 

Kejow Us the coefficient of transfer from 
posterior to anterior chamber by flow. (A 
capital A is used here to differentiate this co 
efficient from the analogous one in [.quation 
la, in which instance a lower case k is used. ) 
While the coefficient in both instances refers 
to the same flow, viz., from posterior to 
anterior chamber, the numerical values for 


K tiow 


from 


2 and 3 will be different 
k of la 
hecause the coefficient is a complex one in 
the the 
posterior chamber is approximately one-fifth 


in Equations 


the value for quation 


volving volume. Since volume in 


of that of the anterior chamber, A,,,,. should 


he represented by a numerical value five 


times that of the Reiow 
equation 3 


the of a 


substance into the posterior chamber on the 


The 


( alle d 


describes entrance 


processes responsible for such 
The 
nature of 


make 


word 


transport 
being retained 


the 


are secretion term ts 


until such time as the processes is 


sufficiently understood to appropriate 


It is 


duction of a more specifi used only in 


however, and is analogous 
to that proposed by Kinsey and Barany in 1949 in 


the 


a broad general sense, 


considering transport into anterior chamber, 


where it was emphasized that the term implies only 


AQUEOUS 


assumption that it enters by diffusion from 
the blood and leaves in part by flow from 
the posterior chamber to the anterior cham- 
ber and in part by diffusion into the environ 
ment. 


dC pont 
dt 
Ke wl Aq post 


(Cag (3) 
It is assumed for the present purpose that 
Crp; hence at t= « 
t Cp 
and for diffusion Rarer post. 


at steady state Cay post 


for secretion, po 


A flows Aq. post.» 
Aq.pout. ) 
K Where Cag post, represents 


the steady-state value of posterior chamber 
aqueous humor concentration, 


METHODS 


and anterior 


Biological and Chemical rate of accumula 


tion in the posterior chamber 


test 


humors of two substances was determined in 


conscious, young adult albino rabbits weighing ap 
2500 The test 
by intraperitoneal 
given as a 12% 


the following doses \ 


proximately gm substances were 


sodium 


administered Injection 


cyanat solution of 


Was 
thiocyanate in 
of 2 ml/kg 


mvolving 


single dose 
was administered in those experiments 
less than three hours; 


0.05 
the 


time imitervals of 
additional 


halt 


for longer time intervals ml/kg 


thiocyanate was given after first hour at 


hour intervals 

sodium (Na**) was injected in the 
The 
used had an activity of 4 * 107 counts per minute 
One-half milliliter 


Radioactive 


form of isotonic sodium bicarbonate solution 


per milliliter Was given to eacl 


the acute and 0.3 mil 


the 


animal in all experiments, 


to each animal when steady-state levels 


to be 
Phe 


basis of 


were 
determined 

concentrations calculated on the 
the 


those 


relative 
the 


ate 


amount of substance present pet 


kilogram of water In instances in) whicl 


steady-state levels were to be determined, no water 


was given to the animals for six hours previous t 


or after the injections 


Samples of aqueous humor were obtained from 


the posterior chamber and immediately thereatte: 


from the anterior chamber using micropipette and 


techniques described previously The eyes were 


anesthetized topically with tetracaine hydrochloride 


and in many mstances were tapped repeatedly at 


intervals of one week or longer, provided no signs 


of inflammation were visible. Comparison of results 


obtained in animals whose eye tapped for 


the first 


were 
those tapped alter a 


the 


time with period of 


one week showed that in absence of grossly 


visible inflammation, or abnormally high protein 


without 


a net transport into the anterior chamber 


any other physiological implications 


— 


neentrations, use of the same animals over 
Blood 
st three, but 


again 


i ithout demonstrable effect 


amples 
vere obtained by heart puncture 


re than five, samples « »> 3m. were taken 


nina heparin wa used as an anticoagulant 


in which the variation in concentration 


ifter having attained an essentiall 


15%, the 


the plasma 


opstant level exceeded results vere 


discarded 


Concentrations of thiocyanate im plasma and 


aqueous humor were determined in the following 


manner An equal volume of 10% trichloroacetic 


as added to the ane the 
1 To 0.050 ml. of supernatant wa 


Ket NnQs) 


sample, mixture was 


added 
* SHAD The density 


of the resulting solution was determined 


it a wave length of 470 me in a Beckman 1) U 


pectrophotometer, using microcuvettes and the me 


chameal adapter described previously 


\queous humor contains the equivalent D 
proximately 0.6 mg. of thiocyanate per 100 ml., and 


plasma the equivalent of approximately 1 mg. of 
100 mil, All the 
reported in this paper are 


blank 


concentrations of 
corrected 


ite accounts 


t% Na + 180 MINS 


Time 


SCN+100 mins 


° 
= 
ra 
« 


$0 100 180 200 280 300 360 
TIME IN MINUTES 


Relation of the difference between the 
cent) of the steady-state con 
centrations of sodium and thiocyanate and the con 
centrations of these substances in the posterior 


times alter 


logarithm (in per 


humor to 
intraperitoneal mypection 


chamber aqueous various 


The concentration of radioactive sodium was 


determined by the usual technique, using thin 


window counter and a decade scaler 


Separate using a standard solution 
labeled 


performed to show that the counting rate was 


experiments, 


ol sodium bicarbonate containing sodium 


were 


independent of the volume of solution used in 


making the count 


Vathematical.— Sliding averages of the data were 


obtained using six values for each average The 


coethcrents of transter were evaluated by numerical 


integration 


Ok OPHTHALM 


Ninsey aid (srant 


and Matchett '*) 


cyanate as a test ubstance 


lo determine the amount 


plasma proteins, they added kt n amount 


ubstance tu pla ma and then either ultrafilte 


dialyzed the plasma Phe authors found that 


concentration of thrcyanate the ultrafiltrat 


in the dialysate was less than in the mother 


Similar results were obtained | Davson ane 


Cates Who also dialyzed samples 


taming thocyanat 


approximately 200 of  thines 


plasma protem, and theretore rrected 


data to include only diffusible thiocyanate 


In the present experiments the procedur 


ultrafiltration was again performed and a 


result Na obtamed however the observatw 


in occasional steady-state 


tomized animals) in excess of | 


apparent discrepam 


for the cause of the 
iruitless leads were pursued 


We then 


color producn gz material mn the 


observed that the distributios 


aqueous but 


the plasma of control animals, to which 1 


cvanate had heen LIVEN, Va different 


ipparent distribution under stead) 


alter injection ot thiocyanate 


steady-state ratio betore 


cyanate approximately 0 


jection ipproximately 


that at least some of the material n 


m rabbit plasma and aqueous humor whir 


duces a color similar t at produced by 


Cyaliate ataly Ni ote the pla mia 


tein Thus, any procedure uch a iltrafilt 
neentrates the protem 


dialysi vhich 
expected to ratse still further the 
blank Thi Was col 


of me 


concentratl 
the color-producing 
experimentally by rmal 


and plasma taken trom nephrectomized 


many of which showed still greater thar 


coneentrations of the color-producing mater 


their plasma. Further experimentation show 
when allowance was made tor this color-pro 


substance, the concentrations of thiocyanate 
mother liquid and ultrafiltrate were 

that they lay 
volved As a 


appreciable amount of thiocyanate ts bound t 


within the expermmental error 


consequence, we concluded tl 


tein; hence no correction was made tor 1 


fusible thiocyanate in the experiments reporter 


this paper The ultrafiltration procedure can 


conveniently carried out by placing a sheet of Cell 


phane over the screen of an ordmary Seitz h 


and applying pressure up to 100 Th. per square 


irom a tank of compressed nitrogen 
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acid uy} ul i 

C Aq ant 
(in nephr 
led us to scar 
1 

ke thse 
100 
on 
condition 
40 The value t 
30 
20 = 
4 whereas after it 
2 10 suggester 

orally present 

1 
bY 

- itor 
tee 

' 
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nthe 
AllKe 
q 

si 
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RIOK 


In performing th ner! integrations based 


Equations 1 3, the val r the concentra Reiow on at it will 

ot a subs vironment of t hat i at 0.017; thus 

sterior chat ) were estimated pl Phe value 
following manner The logarithm of the difference sed te vas fixed 


hetween the ady-state concentration (in per cent) 


and the observed concentration of the test substance 


in the posterior aqueous at witervals after evanate which 


njyection of the test substance into animal must be about O14 


(Fig. 1) was plotted against time s evident the environment is not known, the 


that for 1 thiocyanate and sodium the relation Wal determimed by obtamiune 


may be approximately represented by two straight e data (bigs. 2 and 3).¢ Actually, this emy 


od mine 
ines, suggesting that at least one fast and one slow method of obtaming 


process are oper: in controlling the filling of as mly tor thiocyanate 
the posterior considerably lowe! crent sodium must be but 1 that tor 


slope observed th substances at times im cyanate, sin Values ot 


excess of JO to 40 minute uggests that the slows 
f these processes (which may be a complex on 
becomes dominant after this time. The physiol: « ft forthe 
equivalent of this slower pr > no doubt ts on the secretion hypothesis (Equatiot 
slow filling of the “environment” (the vitreous, this 
ens, and other tissues posterior to the ciliary body ) 1 coefficient in performing a 

It will be seen trom the Figure that the rates , 


cal imtegr: lor cium data, the curve 


correspond half-life 


TRO minut 


tamed wall expermental pom! 


require | | of entrances 
n expermmental method 


dium cl Ina sul equent 
ictermining directly value 


different 


res 
Cast he treated at 


mation hye 
hamber 1 
vith whicl 
ence, the aj Phe concentrations of thiocyanate the 


vironment 
posterior and anterior chambers of 1&4 eve 

ime time Constant as that 
the relative to that reached in the plasma when 
laracterize ‘ phase o filling 


posterior chamber essentially constant concentration had heen 
\ctually, the tact that the curves of igure attained, are shown in ‘Table 1, Vart 0\, tor 


hecome approximately straight lines tor the greater various times after intraperitoneal injection 


values of time indicates that a single exponential 


numerical values shown in Part DB ot 
describes the process with sufficrent accuracy. 
: fable | refer to six additional eyes for which 
cordingly, the concentration Cy for various time 


as computed by assuming that C, equals re the intervals following Injection were sult 


it tf —O and approaches steady state in a ple clently long that the ratios of concentration 
ponential manner 


+ The value ity ciffer 


ot f i vith niall 
where large / ., the effect on the concentrats 
the oefficient anid n any particular chamber wall 
the filling of | with the volume invel 
lumped environment | Wistance 
coethorent tor throcvanate is 0.0069 an | 

r sodium ts 0.00384 he concentration ¢ test ubstanec 

The values tor the coefficients employed in. pet jasma at time intervals less than 20 munute 

tiorming the numerical integration of Equations 2 considerably from animal to anual 
ind 3 were selected on the basis of the tollowing relative aqueous coneentrations at tune 
asoning Phe volume of posterior chamber 20 minutes are vn with less certamit 


about one-t of the anterior chamber pres ng | time mterval 


hence hould be five times as great as thy 
be 
the value 
the basi 
that at steady state 
coeth 
‘ . 
tha 
100 minutes for thi 
| 
ns ot 
var 
{ 
tive 
t} 
that 
thers 
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VW ARCHIVES OF OPHTH {LMOLOGY 
1.—C oncentration of Thio¢ yanate im Anterior and Posterior Chamber 


Iqueous Humor 
Relative to Plasma at Various Times 


Ifter Intraperitoneal Injection 


Concentration Relative Coneentration Relative Concentration Relative 
to Plasma, % to Plasina to Plasma, % 

Post. Aq Ant. Aq Post. Aq Ant. Aq Post. Aq Ant. Aq 

Part A Rates 


Part B: Steady State Repeated 
1140 


Jeetions 


Average 


Time 
Min 
, 
the ‘ 
, mi) ‘ 
71 
37 57 42 7k 
4 
0 
ou 
42s 
oe 
“y 
71 “ Is al 
a 440 
14 19 7 
d 1,140 
1,140 79 7 
= 
4 4 
136 


INP) INTERIOR CHAMBLEE 


'OSTERIOK 
of Na** m Antertor and Postertor Chamber Aqueous Tlumor Relatiws 


oncentrattons 
Ifter Intraperitoneal Injection 


TABLE 
to Plasma at Various Times 


Concentration Relative Concentration Relative Coneentration Relative 
to Plasma, % to Plasma to Plasma 
Ant. Aq Ant. Aq Ant. Aq 


Time 
Min 
1S 1) lo 6 ~ 
4 76 i i ul “7 
4 169 (is 1 4 
4 4 Is? 7 w 
437 
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hig. 2.—-Relative concentrations of thioevanat in the | | 


Plasma and anterior and posterior 

chamber aqueous humors. where the concentration tn the plasma once the level had become 
entially constant was arbitrarily set at 100% The dot-dash line represents the concentration 

Nn the plasma, The solid lines represent numerical integratio: 1 the data for anterior chamber 
mucous humor, using the values for the coefficients or ty inster as indicated on the graph Ph 
broken line represents the concentration of thiocyanate im t posterior chamber aqueous humor 
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big. 3.—Relative concentrations of sodium in the plasma and anterior and posterior chanmibe 
where the neentration the pla ma once the level had hece me essentially 
nstant was arbitrarily set at 100% lhe dot-dash line represents the concentration in. th 


lasimna The solid lines represent numerical integratic ns of the data for anterior 
wjueous humor, using the values for the coefficient of transter as indicated 
broken line represents the concentration of sodium mn the postertor 


chamber 


on the graph. Th 


chamber aqueous humor 


ubstantially represent steady-state condi Results of experiments ot this kind were 


tions, The average steady-state ratio ‘*" presented in previous papers, where it: was ‘ 


is 0.61 and the ratio | ms wt. O74 stated that the steady-state ratio of sodium 


é in the anterior chamber aqueous humor was 
Fable 2 consists of analogous data for 


Na**, However, in the instance of sodium a 094 '" and in the posterior chamber 0.98 
; more reliable estimate of steady-state ratios ‘at of plasma 
. can be obtained by chemical analysis than The curves presented in Figure 2 show 
‘ hy use of isotopes, since it is a constituent the relative concentrations of thiocyanate in 
; normally present in the aqueous humor the plasma, anterior chamber aqueous humor, 
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posterior chamber 


humor 
(dot-dash 


humor 


aqueous 


tor the plasma line and 


cl amber 


aqueous (line ot 


are based on hiding averages ofl th 


to avoid unnecessars complication 


averages ofl 


chart, the points are not shown 


represent sliding 


the 
three 


data for anterior chamber 


Phe solid lines 


from) numerical integration 


aqueous 


wor represent curves 
resulting ( based 


on | 


with use of the values s' 


the 


own 


on the chart tor coetheorents of 


the 


tratister, 
the 


thre 


average value of concentration im 


posterior chamber aqueous humor at each 


much greater than the ditterence ( 


C, during the first period of the exper 


ment. The various curves drawn on the basis 


of ditterent values tor hy), are omitted 


however, in order to avoid unnecessary con 
Lhe 


in obtamimg the middle line are 


OO 


plhieation of the chart coetticrents used 
and both 
stances into consideration, it appears that the 
flow 
out of. the eve lies between O.O17 and 0.020 

The datas! 


hiding 


aking sub 


coethcient of flow and 


Hite, therefore 


Own 
the 


(open Cire les) and thioevanate (tilled 


higure represent 


averages ol concentrations ol 


sodium 


3 
i 


olid line 
diffusional 


environment 


ne, as read from the curve representing 


hic 
would seem to provide 
data, the 


0.020 


posterior chamber aqueous humor data 
middle 
the 
transter 


curve (B) 


best fit to the coethcrents ot 


and 


hemg k, 


Figure 3 shows similar data for sodium 


\s in the graph for thiocyanate, the middle 
curve is believed to represent the best fit to 


the data. In the case of sodium, the slope 


of the curve is much more sensitive to 


changes 1n Rayer ant 


than in ky), the reason 


heing that the difference ( ae 


SCN 


Kr K aut pos! En 
oas ‘8 


poset 


circles) im the 


posterior chamber 


humor at different times 


hie 


hased on chemeal analysis 


following imyection 


steady-state value for sodium (O.98) ts 


and the value ts 


taken from an earlier paper, as indicated 


previously 

Phe upper solid line represents a numeri 
cal integration based on the hypothesis that 
sodium enters the posterior chamber accord 
to the 


ing “secretion” process described in 


equation 2, and the lower solid line repre 


sents a similar numerical integration based 


on the hypothesis that thiocyanate enters 


curves 
| by, 
| | | | 
post Ky, Kart post En Y 
—+ oe2 085 10 } + + + - 4 Yj 
| | Yy 
| 
Sal 
4 +h» | j { Y 
5 a - | + | - 
| 
Time 
| 4 ( neentrat fi (oper ircle and thricn (filled! crete thy 
osterior chamber aqueous humor relative to that mm the plasma at various time ifter mitra 
eritoneal myectior represent numerical integration based on the ecretor 
ypothe (sodium) and hypothesis (thiocyanate ) Lhe coetherent r the dittu 
ional exchange th the are calculated under the ime mi the t 
olid curve 


according to the diffusion process described 
by Iquation 3. The values for the coefficients 
are indicated directly on the charts. It is 
apparent that the theoretical curves are con 
sistent with the data 

It is possible to arrive at different values 
for Roser poten mentioned earlier under 
“Mathematical Considerations.” lHowever, 
these values, when employed in performing 
a numerical integration, give rise to curves 
which wall fit the experimental data for only 
one jon or the other. It is not possible to 
arrive at a value for the coefficient which 
will fit the data for both thiocyanate and 
sodium on the assumption that both ions 
enter the posterior chamber by either diffu- 
sion or secretion only, The use of values for 
Other than the one employed 
would require an hypothesis more complex, 
postulating a dual mode of entrance for a 
single ion. This subject will, as stated earlier, 
be discussed in greater detail in a subsequent 
paper 

Values for Raseran can be computed for 
any substance (Equation le) from a knowl- 
edge of the flow rate and the concentrations 
of the substance in the posterior and anterior 
chamber aqueous humors relative to those in 
the plasma under steady-state conditions 
lable 3 shows the results of such computa 
tions for a number of constituents of the 
aqueous humor, in comparison with those 
for sodium and thiocyanate, bor the purpose 
of computation, the value selected for Reo. 
was 0.017. The values for the steady-state 
concentrations were taken: from a previous 
paper \lthough the appropriate informa 
tion concerning the concentrations is avail 
able for lactate and glucose, no computations 
were made for these substances, because pro 
duction and utilization, respectively, by the 
lens and cornea would give rise to relatively 
large errors. It is apparent that different 
values for Rajeean, Would result were a dif 
ferent value for kyjo« employed, but the rela 
tive order of ditfusibility of the different sub 
stances would remain the same 

From the computed values of and 
a knowledge ot the steady-state concentration 
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3.—Coefficient of Diffusion* from Blood 
to Anterior Chamber for Various Constituents 


of Aqueous Humor 


Per Cent 
of Total 
\mount of 
Substance 


Entering 

Coeffielent of Anterior 

Transfer by (hamber try 
Substance Diffusion ¢ Diffusion 
hloride 
Bicarbonate 0.033 
\ecorbate 00006 
Phosphate O01 
Thiocyanate ool 
Sodium 
trea 


The coefficients are calculated neglecting the effeet 


of exchange with the cornea and lens» The magnitude o 
the errors so introduced is mot readily determinable and 
must vary from substance to substance 

kaiee 

} That is, the per cent of the total amount of each 
substance which enters the anterior chamber by diffusion 
from the blood, presumably across the iris vessels. (The 
difference in amount between the per cent shown and loo, 
enters the anterior chamber by flow from the posterior 


chamber.) 


in the posterior chamber, it is possible on the 
basis of :quation 1 to compute for any sub- 
stance the fraction of the total amount of this 
substance which enters the anterior chamber 
by one process or the other, .\ purely sche 
matic diagram illustrating the two modes of 
entrance of a substance is shown in bigure 
5, where the numerical data used for illus 
tration represent the relative concentrations 
of thiocyanate. Since (from Equation 1) 
total amount of the substance entering the 
anterior chamber, simple substitution — of 
numerical values in the equation makes it 
possible to compute the fraction entering the 


anterior chamber by either means. The per 
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big. 5.—Schematic representation of the tw 
means of entrance of substances mto the anterio: 
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centage of the total amount of each substance 
which enters the anterior chamber by diffu- 


sion is also shown in Table 3. 


COMMENT 


The present investigation has dealt with 
the following three aspects of the problem 
of aqueous humor dynamics: (1) the portion 
of the total amount of several anions, the 
cation sodium, and the nonelectrolyte urea 
in the anterior chamber which enters by flow 
from the posterior chamber and that which 
enters by diffusion directly from the blood ; 
(2) the rate of flow of aqueous humor, and 
(3) the possible mechanism of entrance of 
anions and cations into the posterior cham 
ber. 

Concerning the first aspect, the results 
support the idea that both the negatively 
charged ion, thiocyanate, and the positively 
the 
chamber both from the posterior chamber 


charged ion, sodium, enter anterior 
and directly from the blood, the mechanisms 
involved presumably being flow and diffu 
sion, respectively. From a qualitative point 
of view, this is made evident in both cases 
from the crossing over of the curves repre 
senting rate of accumulation in the posterior 
and anterior chambers (Figs. 2 and 3). It 
is evident that were all of the test substance 
to enter from the posterior chamber, its con 
centration in the anterior chamber could 
never exceed that in the posterior chamber. 
In fact, the slope of the line representing the 
rate of accumulation in the anterior chamber 
at the time that the crossing over occurs is 
a measure of the coefficient of diffusion 


(Ravers 


the amount of the test substance flowing into 


wt) Into the anterior chamber, since 


and out of the anterior chamber per unit time 
is equal 

From a quantitative point of view the 
availability of data concerning the rate of 
accumulation of thiocyanate and sodium in 
hoth the posterior and the anterior chamber 
aqueous humor has made it possible to obtain 


a numerical evaluation of the contribution by 


the two means of entrance 


CHAMBER 


Since substances do seem to gam en 
trance to the anterior chamber by at least 
two routes, theoretical curves based on an 
assumption to this effect fit the data sub- 
better the 


sunpler assumption of a single mode of en 


stantially than curves based on 
trance. The factor limiting the accuracy of 
fit of the curves to the data now apparently 
has become the individual variation in the 
animals, experimental errors incident upon 
the methods employed, ete., rather than the 
simplifying assumptions used in formulating 
the present hypothesis 

It may be recalled that a reasonably good 
fit to the data, representing the rates of 
accumulation of both thiocyanate and so- 
dium, was given by ya flow rate in the range 
of 1.7% to 2.0% per minute. Thus, a flow rate 


having a value of approximately 1.7% per 
minute would seem to be a reasonable esti 
mate of the rate of flow as found in all the 
experiments described, However, it should 
he recalled that the method of calculating 
Kejow Used in this paper involves the assump 
tion that the rate of flow into the anterior 
chamber from the posterior chamber and the 
rate of flow out of the anterior chamber are 
identical, To the extent that this assumption 


may be wrong, the true value for ky). out 


may be different from 1.7% minute 
The 1.7% 


rate is substantially in 


per 


flow 


value © per minute for 


CXCESS of those re 
ported by the majority of previous investi 


1.1% 


Kinsey and Barany,® 


gators, including that, namely per 


minute, found by who 
used paraaminohippuric acid and two other 
test substances which have the property of 
being rapidly removed from the blood by 
excretion by the kidney. Some of the short 
comings of the original paraaminohippuric 
acid method, notably its dependence upon 
the assumption that both eyes behave in an 
identical manner, and the use of a correction 
factor embodying information derived from 
a separate set of experiments, have been dis 
Wirth.** 


these au 


cussed recently by Barany and 


However, the results obtained by 
thors, using an improved method for esti 


mating rate of outflow in individual animals, 


34] 


= 


led to a sumilar value. The possibility should 


he investigated, however, that the paraamino 


hippuric acid itself might influence the flow 


rate, It is beyond the scope of the present 


paper to attempt to bring into agreement the 
paraaminohippurie acid results and those re 


ported here, if indeed the differences are 


real; further experimentation will be re 


quired to resolve any differences in the flow 


rate as obtained by the two methods 


\nother discrepancy between the present 


results and those reported by previous au 


thors is the difference between the values 


lor the turnover rates (/,,,) im the anterior 


chamber. The present study gives rise to k,,, 
0.03 


while values previously cited are 


values of about for both sodium and 


thiocyanate, 
considerably lower, ranging mostly between 
and 0.015. For example, Kinsey and 
reported to 


a series of ions, including sodium 


co-workers values of 


OOLO tor 


thiocyanate; Kinsey tarany” re 


and 
ported O.OLL for sodium, and 0.012 to 0.014 
lor paraamunohippurie acid, Rayopake, and 
Diodrast. value of ap 


proximately O.OL for both sodium and phos 


reported a 


phate In computing the turnover rates, 
Kinsey and Barany placed emphasis on 
periods in excess of 40 minutes. [t 1s appar 


ent now that the turnover rate so determined 
is too low because of the effect on the curve 
It should 
in their 
Matchett 


should preferably be 


of cditfusion into vitreous, lens, ete 


he mentioned, however, that recent 


publication Davson and 


arvue 


that the parameter A 


deduced from the rate at which steady state 


is approached, 1. e., from the later stages of 


the process rather than from its initial stage 

The effect of the time required to fill the 
paces surrounding the posterior chamber is 
manifested in still another way. Kinsey and 


sarany assumed that 


the steady-state ratio 
for the anterior chamber aqueous humor for 


sodium was 0.93 


This value was based on 
determination of the distribution of sodium 
13 hours after intraperitoneal injection. In 
the present experiments the average distribu 
tion ratio is 0.96 for the last 18 eyes shown 


N References 5 and 25 
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in | 


2 tor the anterior chamber (ave rave 


time, approximately 24 hours). The value for 


steady state as determined hemicallv, how 
ever, 1s more nearly OY. The rate of filling 
of the anterior chamber at time 


periods 
excess of five hours can be calculated graphi 


cally in the usual manner by plotting the 


logarithm of the difference ob 


between the 
served value and that at 


The 


straight line, the slope of which corresponds 


steady state 


against 


time data can be represented by a 


to a rate of filling corresponding to a hall 


life of 1O hours. On the assumption that the 


rate of filling is not altered appreciably at 
times in excess of 24 hours, one can compute 
on this basis that 43 hours must elapse before 
the concentration of sodium in the anterior 


chamber attains a value within 0.5% of the 


These 


tions may help to explain ditferences in re 


steady-state concentration observa 


ported values for the steady-state distribution 


ratio of sodium. They are in good agreement 


with observations reported by Maurice 
that the distribution ratio continues to in 
crease long after the time expected on. the 


basis of the simple equations generally used 


in the anterior and posterior chambers taken 


values for the relative concentration 


at times before 


the plasma concentration 
attains an approximately constant value (ap 
proximately 20 minutes) are lower than they 
would be had the concentration in the plasma 


been at constant level from the start 

Vhis introduces no difficulty in fitting the 
theoretical curves to the data, since the actual 
plasma concentration at these early times 
was used in making the numerical integra 
Hots 


Concerning the third question, i. e., the 
mode of entrance of anions and cations from 
the ciliary body into the posterior chamber, 
the experimental data for sodium are found 
to fit an equation derived from a secretory 
hypothesis, whereas the experimental data 
for thiocyanate fit an equation derived from 
a diffusion hypothesis. When an attempt is 
made to fit the data for the two ions to the 
respective opposite hypothesis, the discrep 
ancy between the experimental and the theo 
retical values far exceeds the experimental 


4 
3 
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POSTERIOR AND ANTERIOR CHAMBER 


variations involved, This is evidence that the 
two ions are treated differently by the mecha- 
nisms bringing them into the posterior cham- 
ber. Whether or not these mechanisms are 
actually those envisaged in setting up the 
mechanisms involving 


equations, or other 


different physiologic implications, remains an 


open question 
SUMMARY 


of 
accumulation of two test substances (sodium 


Measurements were made of the rate 
and thiocyanate) in the posterior and an- 
terior chambers of the rabbit eve. Applying 
an elaboration of a theory of aqueous humor 
dynamics to these determinations, the coeffi 
cients of transfer into the anterior chamber 
by flow from the posterior chamber and by 
diffusion through the iris vessels are esti 
mated 

The rate of flow out of the anterior cham 
ber ascertained in this manner would appear 
to lie between O.O17 and 0.020, 1 
17% 2% 


the anterior chamber 


e., between 


and per minute of the volume of 
The diffusion rates im 
corresponding units for thiocvanate and so 
dium, respectively, are approximately O.O10 
and 0.0125. The the 
the test substances which enters the anterior 


the of 


Iraction ot amount ot 


chamber by two modes entrance 1s 
computed from coefficients of transfer and 
data the the 
posterior chamber under steady-state condi 


half of the 


concerning concentrations im 


tions \bout thiocyanate and 


slightly less (43% ) of the sodium were found 


to enter the anterior chamber by diffusion, 
the remainder in each instance entering by 
flow from the posterior chamber. Similar 
computations were made for urea and for a 
number of negatively charged constituents of 
the aqueous humor, and it was found that 
except for ascorbate and urea, of which 99% 
70%. ap 


CAC h 


and respectively, enter by flow, 


hall 


diffusion and half by 


the total amount of 


the 


proximately 
ion enters by 


The data for the entrance of sodium to the 
posterior chamber were found to fit a curve 


derived from a secretory hypothesis con 


cerning the mode of entrance, whereas those 


for thiocvanate were found to fit a curve 


derived from a diffusion hypothesis. 
though these findings do not demonstrate the 
exact nature of the transport mechanisms 
involved, it is believed that they justify the 
conclusion that the mechanism for the two 
ions are difterent 

Flek J 


ernst 


gestions 


rie le nwald, 
helptul 
Misses 


Jarbara 


Ludvigh, Dr. Jonas S 


and Barany many sug 
ileen 
Zolliker 


technical 


Rave 
and the 
Mrs 


Mave 


and criticisms 


Horgan and June Twomey 


and Dr. Enriqueta Camacho assist 


REI 

Kinsey, V. 
Diffusion 
Brit. J 


RENCES 
and Grant, M 


Secretion 
lntra-Ocular Dynamites 


Iphth 28:355, 1944 


\ Unified Concept of 


Pheory of 


2. Kinsey, V. FE \queous 


and the Maintenance of Intra 
\n Elaboration of the 
Arch. Ophth. 44:215, 1950 

Kinsey, V. 1 ( 
Aqueous Humor Posterior 
Its Phy 
50:40) 
Pierce, I 


Arch 


bre 


Diffusion ory 


Hummer 


ocular Secretion 


ssure 


Chemistry 


Anterior Cham 


comparative 
and 
bers of Rabbit tologic Significance 
\. M. A. Arch 
4. briedenwald, J 
lation of Aqueou I 


7:538, 1932 


(iphth 1953 


and Cirecu 


Rate of blow, Ophtl 
ind Grant, W 
Humor  bormation 
Blood-Aqueou 
Physiol, 26:131, 1942 

the Passage of Ethyl 
Aqueous Humeus 


Kinsey anism 
Interred trom 


Humor 


of Aqueou 
Chemical Studi 
namics, J. Gen 
6. Palm, | \leoh 
om the Bl 
ophth, 26:139 
7 Palm | 


tween the 


into the 
1947 

Qn the Phosphate | 
do and the bye 
Radi Phosphate 

md Anterior vea 
32, 1948 


od 


xchange Pe 
om the 


que 


xperimment 


entrance of active thre 


us Humour and the 
\cta ophtl Sup] 
Barar | ind Kinsey 
Humes | Kate 
\eid, R 


Diodrast trom the 


32:177 


t Aqueou 
Para-Amuine 


and Radtoactive 


if 
acioactive Rayopé 


( June 


or Rabbit \n | plit 
}049 

9. Kinsey, V. I 
Aqueous Humor 
Flow and It Phy 
Ophth. 32:189 (June, Pt 

10. Palm, 1 Va 
Blood to the 
\n 
Between the Blood and the 


29: 269, 1951 


and arany | 
Derivation 


1949 
\quue 
Darrier 


Acta 


age ot Radioactive 
the 


the 


Cihary Body 


locate 


trom the 
us Humour \ttempt to 
Aqueous Humour 


‘ phth 


| 
! 
oem: I! 
Kate ot blow 
i Rate of 
= 


Il. Ross, FE. J 
Humour and the Experimental Determination of Its 
Kate of Flow, Brit. J. Ophth. 36:41, 1952. 

12. Goldmann, H Uber Fluorescein in der 
menschlichen Vorderkammer Das Kammerwasser- 
Menschen, 


Circulation of the Aqueous 


Minutenvolumen des 
119:65, 1950 

13. Grant, W. M Method for 
Measuring the Facility and Rate of Aqueous Flow 
in Human Eyes, Arch. Ophth. 44:204, 1950 

14. Davson, H., and Matchett, P. A Kinetics 
of Penetration of the Blood-Aqueous Barrier, J 
Physiol. 222:11, 1953 

15. Davson, H 
Formation and Circulation of the 
brit. M. Bull, 0:5, 1953 

16. lriedenwald, J. S 
Formation and Re 
Srit. J 


Ophthalmologica 


Tonographic 


Some Problems Concerning the 
Aqueous Humour, 
Dynamic Factors in the 
\bsorption of Aqueous Humour 
Ophth. 28:503, 1944 

17. Trimmer, J. D Response of Physical Sys 
tems, New York, John Wiley & Sons, Inc., 1950, 
p. 268 

18. Kinsey, V. F 
Cuvettes Used for Microanalysis with Beckman 
Spectrophotometer, Analyt. Chem. 22:362, 1950 

19. Kinsey, V. E., and Grant, W. M 
Studies on Blood-Aqueous 


Physiol, 26:119, 1942 


Assembly for Positioning 


Further 
Chemical Humor Dy 


namics, J. Gen 


ARCHIVES OF OPHTHALMOLOGY 


20. Davson, H.; Duke-Elder, W. S 
D. M.; Ross, E. J., and Woodin, A. M 
tion of Some Electrolytes and Non-Electrolytes into 


Maurice, 
Penetra 


Humour and Vitreous Body of the 


Physiol. 108: 203, 1949 
21. Rietz, H. L Handbook of Mathematical 
New York, Houghton Mifflin Company, 


the Aqueous 
Cat. J 


Statistics, 
1924, p. 54 

22. Copeland, R. L., and Kinsey, V. F 
Volume of the 
the Rabbit's Eye, Arch. Ophth 


Deter- 
Posterior Chamber of 
44:515, 1950. 

Wirth, A 
Estimating Rate of Flow of Aqueous 
\nimals, Acta ophth, 32:99, 


mination of 


23. Barany, E., and An Improved 
Method for 
Humour in Individual 
1954 

24. Kinsey, V. FE 


Pressure of the 


Chemical Composition and 
and 
Plasma of the Rabbit, J. Gen. Physiol. 34:389, 1951. 

25. Kinsey, V. E.; Grant, W. M 
Livingood, J. J., and Curtis, B. R 
Chloride, and Phosphorus Movement and the Eye 
Arch. Ophth. 27:1126, 1942 

26. Maurice, D. M 


Rabbit's 


Osmoti \queous Humor 
Cogan, I) 


Sodium 


Sodium of 


112: 367, 


Permeability to 


the Living Cornea. J. Physiol 


195] 


q 

A 

4 

4 

. 

344 

— 


f men of Preu omonas Cum Ul. ers 


LT. LEMUEL T. MOORMAN 
and 
CAPT. FRED HARBERT (MC), U. S.N 


Corneal ulcers due to [’seudomonas aeru 
ginosa are usually central and extremely 
destructive 


the 


In the majority of instances 


course of an untreated [’seudomonas 
uleer is one of widespread corneal suppura 
tion, necrosis, and perforation within a few 
has not 


It is well to 


days. Treatment of these ulcers 
often resulted in useful vision 
that I’ 


In some instances a saprophyte which pos 


remember, however, aeruginosa 1s 
sesses little or no virulence in the eye or in 
the This 
demonstrated by the experimental produc 


other parts of body has been 


tion in animals of l’seudomonas corneal ul 


cers Which have a relatively benign course 


even when untreated. Fulminating corneal 


ulcers, however, can be produced experi 


[his 


variation in degree of virulence must be kept 


mentally by the use of virulent strains 


in mind when the success of various forms of 
therapy is being evaluated 

Prior to the advent of polymyxin, it was 
assumed that the poor results of therapy 
were due to the high innate resistance of the 
Pseudomonas and 


organism to antibiotics 


chemotherapeutic agents. Wiggins ' demon 


strated that polymyxin B is a much more 
effective antibiotic against 


ayent acrug! 


nosa than is chlortetracyeline (.Aureomyein ) 


or streptomycin. He also demonstrated the 


prompt arrest and satisfactory cure of 


Pseudomonas corneal ulcers when topical 
polymyxin B therapy was instituted 6, 12, 
and 18 hours after inoculation of the rabbit 
cornea with organisms 

In determining the concentration of poly 
myxin B in the normal rabbit eye following 


topical instillations, corneal baths, and sub 


conjunctival injection, Wiggins found that 
there was no appreciable penetration imto 
corneal stroma or aqueous except by sub 
conjunctival injection. Similar determina 
tions performed on eyes with abraded epithe 
lium indicated good penetration into corneal 
stroma by all three of the above-mentioned 
methods of administration, particularly by 
corneal baths. There significant 
Data for the 


administered 


was no 
penetration into the vitreous 
penetration of parenterally 
polymyxin B are not available, but 


and Smith 


\inshie 
have shown that this method of 
administration of polymyxin It gives no sig 
nificant penetration into the rabbit eye 

Phe purpose of the present article ts to 
review the cases which have been reported 
both before and after the advent of poly 
add 
temically with polymyxin B 

In 1922 Morelli 38 cases in 
the literature and reported loss of the eye 


myxin and to two cases treated sys 


reviewed 


in 23, leucoma in 14, and a nebula in 1 
There have been 5&8 cases reported since 
1922 for which adequate data are available 
Of the 24 prior to the sul 
fonamide and antibiotic era (1939), 12 eyes 
enucleated,* 9 
6/00 o1 


cases treated 


were either eviscerated 


eyes retained a visual acuity ot 
less,t and only 3 eyes retained a visual acuity 
of better than 6/60 (of the 25 cases treated 
1939 


other 


subsequent to with sulfonamides or 


antibiotics than polymy xin, 1O eyes 
were either enucleated or eviscerated,t eyes 
retained a visual acuity of 6/60 or less, § 
and 6 eyes retained a visual acuity of better 


than 6/60 


* References 4 through 10 
t References 6 and 11 through 13 
¢ References 10 and 14 through 16 
§ References 10 and 15 through 20 


References 10, 16, and 21 


: 


tained a visual acuity of 6/24.** Wiggins 
reported three additional cases which were 
treated topically with 0.1% to 0.5% poly 
myxin B every hour but did not record the 
final visual acuity. It 1s evident that the 
results in the polymyxin-treated cases are 
not as satisfactory as might be anticipated 
from the in vitro findings 
Two cases of Pseudomonas corneal ulcer 
were treated by topical and parenteral poly 
2 1952. myxin B at the UU. S. Naval Hospital, 


Fig. 1 (Case 1).—Appearance on April 
hefore polymyxin therapy hiladelphia. 


lig ase 1).—Seventh day of treatment Case 1.—K. W. G., a 25-year-old) man 4 
admitted to the U. S. Naval Hospital at Philadel 
\r yd phia on April 1, 1953, with the chief complaint ot 
‘ ean 7 pain and blurred vision in the right eye of tour 
days’ duration. Four days prior to admissiot 
noted the sensation of a foreign body in the right 
eve On the day before admission a small 
ficial foreign hody was removed trom the ape» 
of the cornea, The eye was slightly injected, accor: 


ing to the report of the examining physician 


During the ensuing 24 hours a central cornea 
ulcer developed at the site of removal of the foreigt 
body, although the patient had been places 
treatment with 0.25% chloramphenicol (Chior 
mycetin) drops every two hours. Betore admiss1 
the eye became redder and more painful, and vistor 
vas increasingly blurred 

Physical examination on admussios 


the ocular finding 


Finger counting at it. 
(4 the nine cases which have been treated Phe right eye showed severe photophobia 
Be topically or subconjunctivally with poly mation, and marked ciliary and conjunctival 
myvxin Boor polymysxin one eve was tion. A corneal uleer 3 mm. m diameter 


stained with fluorescein, was noted at the 
eviscerated,”” seven eyes retamed visual 
the cornea There was a small amount ot pu 


acuity of 6/00 or les and only one eye re exudate within the conjunctival Bionmneros« 


thie 


| ra ' cxamimation revealed not only denuding of 
feterences 22 through 25 , 
epithelium and destruction of Bowman's membrane 


but an infiltration of the stroma, which extend 


1) \ppearance Aug. 13, 1953 over a somewhat wider area than that of the 
This infiltrated area extended to Descemet 
and was barely translucent. The anterior 
at ntamed many cells, and a cle Tine flare Was 
The fundus could not be visualized owing to t 
corneal ulcer and the turbidity of the anterm 
chamber. Tactile tension was normal. The lett 
was essentially normal 

Material for culture was wunmediately taken am 
sensitivity tests ordered, since a resistant organisn 
was suspected, In the meantime the patient i 
placed on treatment with 690,000 units of procan 


penicillin G immediately and 390,000 units ever 


— 
4 
“4 

) 

la I 
] 

T 
big. 3 (Case 
e 
a 


six hours. Chloramphenicol 0.5¢ 
instilled into the 


hours the 


drops, were 


Within six 


aeruginosa not 


right eye every hour 


report was that of P 


sensitive to any of the following drugs 


Amount 


Drug Dise 
Dihydrostreptomyein ly 
Penicillin 
(oxytetracycline (Terramyein Wy 
(hioramphenico! wy 
(hlortetracyeline wy 
Erythromycin 054 
Polymyxin B O54 
Kacitracin 2 units 


Sensitivity tests were immediately repeated, 


using a greater concentration of the same drugs 
On the morning of the second hospital day it was 
that the eve 


evident was worse, both subjectively 


and objectively (Fig. 1). The ulcer had enlarged 
moderately, and the infiltration area had become 
The anterior chamber contained 
cells aggregates, 


a heavy deposit of cells and fibrin 


larger and opaque 


a great merease m and protein 


and there was 
in the dependent portion of the anterior chamber 
\n hypopyon was evident grossly. Report of the 


second sensitivity test at this time was as follows 


Drug Result 


Polymyxin B sulfate zone of inhibition with 
lime 


, 


Chioramphenicol Slight inhibition with Go «dis« 


Dihydrostreptomyein Slight inhibition with dis« 
Chiortetracyeline Slight inhibition with 305 dis« 


— the 


very 


inhibition around the  polymyxin 


disc was small, it was sharply demarcated 


Cherefore, all previous medication was discontinued, 
and the patient was placed on treatment with poly 

sulfate 
kilogram of body weight divided into four injections 


with 0.2% 


myxin B intramuscularly, 2.5 mg. per 


daily. He was also placed on therapy 
topical polymyxin B in isotonic saline every hour, 
1% atropine three times daily, and hot compresses 
Within 10 


gratifying diminution im the 


eye. Within 


every hour hours the patient had a 


amount of pain mn the 


20 hours the gross evidence of hypo 


pyon had disappeared and the stromal infiltration 
showed clearing. There were still many cells and 
t heavy aqueous flare in the anterior chamber 

By the fifth day of treatment there was no stain 
ing of the ulcer The area of infiltrate had becom 
translucent everywhere except in the direct center 
The aqueous flare was 14 to 24, with marked 
diminution in the number of cells in the anterior 
chamber. By the seventh day the entire chamber 
Wa clear except for an occasional cell (hig 2) 
\t this time the infiltrated area extended only 
superficial stroma. Both topical and parenteral 


polymyxin was discontinued 
which 
and le 


polymyxin was 


The eve till rather red, became 


whiter congested several days after local 


discontinued, Improvement conti 


ued until the time of discharge, on the 19th hospital 


Betore therapy 


polymy xin 


day, after which he was observed as an outpatient 


Visual acuity in the affected eye at this time wa 


6/00, not corrected with pinhole. A picture take 


on Aug. 13, 1953, reveals a marked decrease in the 
density of the sear (hig. 3). On the last examina 
tion, Jan. & 1954, nine months after this episode 
he had a 3 mm. macula mvolving the superficial 


troma, associated with moderate thiming of th 


lig. 6 (Case 2) Ihree month treatment 


alter 


| 
> all 
4 
le 
AA 
Fig. 5 (Case 2).—Seventh day of therapy 
| 
| My, 
— 
Sa 
> 
‘ 
i 
at 
My 


A. 
stroma at the apex. Vision with cycloplegic refrac 
tion was as follows 
+4.25 sph 
+ OW sph 


OS 


0.50 cyl ax 40 
0.50 cyl ax 180 


6/9 
6/5 


There were no side-reactions except for pares 


thesias of the face and scalp, which began on the 
third day of therapy and persisted throughout the 


treatment. No evidence of nephrotoxicity was 


indicated by Two blood 


cell 


daily urinalysis urea 


nitrogen determinations and blood counts 


showed no abnormality 
Case 2.—P 


ficial metalhe foreign body removed from the upper 


\., a 47-year-old man, had a super 


nasal paracentral 
Oct, 3, 1953 


and the eye 


portion of the right cornea on 


An antibiotic solution was instilled, 


was patched for several hours. Two 


days later, after experiencing discomfort in the 


eye, he was admitted to the hospital with a small 


corneal uleer and secondary iritis 


The initial hospital examination of the right eye 
revealal a visual acuity of 6/12, corrected to 6/9 
with pinhole. There was a small, clear, staining 
area mm the upper paracentral area nasally, which 
was surrounded by a minimal 
Moderate 
present, and there wer@é numerous cells and a moder- 
The 
that of 


Material for culture was 


gray, superficial 


infiltrate circumcorneal injection was 


ately dense flare in the anterior chamber. 


remainder of the examination, including 


the left eye, was normal 
taken, and the patient was placed on topical instil 
lations of 0.25% 


2% atropine 


chloramphenicol every hour and 
with 
Within 24 
markedly worse, the stromal infiltrate being greatly 
Cells 


and flare in the anterior chamber were very dense, 


twice daily, warm compresses 


to the right eye hours the ulcer was 


increased im density, diameter, and 


depth 


and there were large folds in Descemet's 
(hig. 4). Visual 
cdiummished to 6 24, corrected to 6/20 with pinhole 


\ 24-hour 


responded to the 


mem 


brane acuity mm this (right) eye 


culture revealed P. aeruginosa, which 


antibiotic sensitivity tests as 


follows 


Amount, 
Drug Dise Reaction 


Dihydrostreptomyein ly None 


Penicillin unit None 


(oxytetracyeline Wy None 
(hloramphenteal 1+ 
(hlortetracyeline W+ 1+ 


Polymyxin O54 $4 


Hacitracin units None 


\ll previous medication was discontinued, and 


the patient was immediately placed on treatment 


with polymyxin B sulfate intramuscularly, 2.5 mg 
per kilogram of body weight divided in four doses 


daily, and with a 0.1% solution topically every 


to atropine 2% 


Within 48 


but not dramatically, improved 


hour, im topically twice 


daily hours the ulcer was definitely, 


On the next day, 


348 
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the third day of polymyxin therapy, the patient 


developed moderately severe ataxia and pares 


thesias of the face and scalp, so that the intramus 
halved. culture 


of the ulcer taken on the same day revealed hemo 


cular dose of polymyxin was 


lytic and nonhemolytic Staphylococcus aureus 


organisms, which were very sensitive to chloram 


phenicol, oxytetracycline, and chlortetracyeline 


rhe patient was placed on chloramphenicol, 0.25% 
given topically addition to the 
fitth day ot 


polymyxin therapy, the ulcer did not seem to show 


every hour, in 


polymyxin. Two days later, on the 


further improvement; therefore 0.5% oxytetracy- 


cline drops were substituted for the topical 


chloramphenicol, and the patient was started on 


chloramphenicol therapy, 500 mg every six hours 


by mouth. Two days later, on the 


Phe 


were 


seventh day, 


the ulcer was again improved density and 


diameter of the stromal infiltrate much less 


than formerly, and the anterior chamber contained 
cells 


area ot the 


a dense aqueous flare with only a few There 


was a tiny central staining ulcer 


(Fig. 5). The polymyxin dosage was then raised 
On the 


therapy the oral administration of chloramphenicol 


to the original level lith day of polymyxin 


was discontinued, since the ulcer seemed to be 


stationary. Culture of material taken on the pre 


vious day revealed no growth. Since the ulcer 


failure to heal was 

40,000 units (4 mg.) 

of polymyxin B owas given subeconjunctivally after 
) 


still stained and the reason for 
not apparent, an myection ot 
procaine 
There 


within one 


filtration analgesia had been produced 


was a tremendous conjunctival chemosis 


hour, and the patient complained ot 


considerable chemosis finally subsided 


alter 


pam. The 


three days. Topical oxytetracycline and 


polymyxin were continued in conjunction witl 


intramuscular and the ulcer finally 


healed, on the 17th day of polymyxin therapy. At 


polymy xin, 


this time there were a few cells and a slight aque 


ous flare in the anterior chamber. Intramuscular 
polymyxin was discontinued on the following day, 
and topical medication was discontinued six days 
later. Visual acuity (O. D.) at that time, on the 
24th hospital day, 6/24, 
with pinhole 

Refraction on Feb. 10, 


revealed the 


was corrected to 6/9 l 


1953, three months later 
following 
OD 


1.50 sph 1.25 cyl ax 130 


0.50 cyl ax 170 = 6/54 


6/7.5 
+0.75 sph 
Slit-lamp examination at that time revealed moder 
ate thinning of the affected 
and the 


stroma im the area, 
density 
blood urea 


blood cell 


abnormalities 


scar appeared to be of much less 


than formerly (Fig. 6). Repeated 


nitrogen determinations, white and red 


counts, and urinalyses revealed no 


during treatment. There was a residual 2 mm 


macula located just above and nasal to the pupil 
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PSEUDOMONAS CORNEAL ULCER 


COMMENT 
rom a review of the cases previously re 
ported, it is evident that there is no marked 
difference between any of the methods of 
therapy so far as the salvaging of useful 
vision is concerned, (sood results (a visual 
acuity of better than 6/60) were obtained in 
nine cases treated in the early stages of ul 
ceration with agents other than polymyxin. 
The encouraging results of combined topi 
cal and systemic use of polymyxin B in the 
present two cases should justify further use 
of this therapy to determine whether these 
results were due to the low virulence of the 
organism or to the early onset of therapy, or 
whether combined therapy is really more 
effective than other methods of administra 
tion of polymyxin. Systemic therapy, when 
employed, should be used on patients with 
out preexisting renal damage, and the pa 
tient should be hospitalized in order that 
renal and neurotoxicity may be detected in 
the early phases. It is also suggested that 
secondary Gram-positive bacterial invaders 
should be considered when polymyxin is em 
ployed, particularly when the response is 
not satisfactory 
Since early treatment has been productive 
of the best results, regardless of the type of 
therapy employed, it would seem to be 
highly advisable to take a smear and culture 
from all corneal ulcers and to institute im 
mediate specific therapy when I’. aeruginosa 
is found or suspected clinically. Smears of 
the organism from the uleer are diagnostic 
in many instances, and recognition of the 
rapid and characteristic 
is also valuable. Antibioti 


sensitivity tests 


of this rapidly growing organism can be 


performed in as short a time as six hours 


SUMMARY 


\ review of the literature since 1922 re 
veals 58 cases of Pseudomonas corneal ulcers 
for which adequate data are available. \n 
approximately equal number of cases are 


onutted because of inadequate information 


An analysis of these cases shows that there 


has not been an increase in the number of 


growth on culture 


THERAPY 


cases in which useful visual acuity has been 
salvaged since the advent of topical and sub 
conjunctival polymyxin therapy. It is sug 
gested that a factor in these poor results has 
been the institution of treatment at a rela 
tively advanced stage of ulceration, 

The efficacy of treatment in the cases re 
viewed would seem to depend on early treat 
ment rather than on the type of therapy 
employed. 


Treatment with combined topical and 
parenteral polymyxin B_ sulfate therapy in 
two cases in the early stage of ulceration re 


sulted in a corrected visual acuity of 6/9 


and 6/9, respectively 

The 
topical and parenteral polymyxin therapy in 
the two cases here reported seem to justify 


encouraging results of combined 


further trial and reports of this method 
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PAUL A. CIBIS, M.D., Randolph Field, Texas 


The intensity of radiant energy released at 
detonation of an atomic bomb in the form 
of infrared and visible light is extremely 
high. It is a physical agent with which oph 
thalmologists are familiar because it produces 
the well-known eclipse burn of the retina 
It is this infrared and visible light which pro 
duces the atomic chorioretinal burns which 
are the subject of this presentation. This re- 
port is the first of a large-scale study of this 
hazard. 

Eclipse blindness, with its typical macular 
burns, has been reported by Birch-Hirsch- 
feld *; Verhoeff, Bell, and Walker '**; Alex 
ander'; Aubaret®; Lundsgaard and Ronne™ ; 
McCulloch **; Rosen '’*; Tower '*°; Zade 
Jess,t and many others. Excellent reviews 
have been published by 
Hirschfeld '*; 
and Irvine.** 


Lauber Birch 
Verhoeff, Bell, and Walker,'*" 


While the components of light which pro- 
duce the damage are the same for visible light 
and infrared radiation, there are some rather 
marked The 


eclipse burn is incurred through a very small 


differences between the two 
pupil; hence an appreciable period of time ts 
required to heat tissue sufficiently to damage 
it. During this period the vascular system of 
the eye can dissipate some of this heat. In 
the atomic burn most of the energy is deliv- 
ered so rapidly as to be almost instantaneous, 

From the U. S. A. F 
cine 
* References 12 through 15 
+ References 137 through 139 
t References 66 through 68 


School of Aviation Medi 


by Hash 


thus giving no opportunity for vascular dis 
sipation and very little for dissipation by con 
duction. In addition, it may well be delivered 
through the widely dilated pupil occurring 
at night. This wide-open pupil will admit 
roughly 50 times the energy passed by the 
small pupil in the same period of time. So, 
while the physical agent is the same, there 
are differences which warrant careful con 
sideration, 

The extremely high intensity of radiation 
from the atomic flash has been recognized 
from the earliest tests. As a result, the eyes 
of practically all observers at atomic detona- 
tions have been carefully protected by very 
dense filters required by the test organization 
of the These 
filters transmit less than 0.59% of the visible 


\tomic [energy Commission 
light falling on them. The literature reveals 
no report of such a burn, except for a single 
case of bilateral central scotoma incurred in 
the Hiroshima atomic explosion (Oyama and 
Sasaki $). The main reason for the paucity 
of burns in the Hiroshima incident is appar 


ent—detonation in with 


bright sunlight 
pupils of the observers constricted to small 
size. There were other factors also, including 
the size of the bomb 

The study here reported was done in three 
parts, and it is not yet completed. Insofar as 
the pathological findings are concerned, this 
must be considered a preliminary report. In 
this study the physical factors involved and 
the effect of these factors on the eye will be 
considered in the first part. The second por 
tion will give the results obtained in’ an 
experiment using 700 rabbits in six atomic 
Nevada in 1953. The. third 
portion will be a brief summary of the patho 


The 


use of this form of radiant energy in therapy 


detonations in 


logical findings in these retinal burns 


§ Oyama and Sasaki,"* cited by Cogan and 


others." 
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of several eye conditions which are presently 
difficult to treat by conventional surgical 
methods will be discussed. 


I. PHYSICAL FACTORS 


\ theoretical consideration of the physical 
factors involved led to the prediction that 
such lesions could be produced considerably 
farther away from an atomic explosion than 
any other damage to living beings ( Buttner 
and Rose ||). Heat damage to living tissue 
depends on the temperature and the length 
of time the temperature persists. The increase 
in temperature of matter depends on the 
energy absorbed per unit volume, If the 
energy is irradiated on a surface and ab 
sorbed by a layer of known thickness and 
absorption, the temperature during the heat 
ing period depends on the irradiance (that 
is, the energy arriving per unit area and unit 
time, e.g., calories per square centimeter per 
second). There is a difference between skin 
damage from thermal radiation and the pro 
duction of chorioretinal lesion by thermal 
radiation, The irradiance from an atomic 
fireball on a surface, e.g., on skin, depends 
on radiant emittance and air attenuation and 
on the inverse square of the distance. (Owing 
to the image formation in the eye, the irradi 
ance of the retina does not depend on the 
inverse square of the distance. It depends on 
the radiant emittance of the fireball, on the 
square of the relative opening of the optics, 
(pupillary radius divided hy foeal length), 
and on attenuation by the air and the ocular 
media. If air absorption did not occur, irra- 
dianece on the retina would not vary with 
distance. In the perception of brightness a 
similar phenomenon is well known, Owing 
to the constancy of illumination of the retina, 
a surface appears of equal brightness unless 
the distances are large enough to introduce 
effects of attenuation by the air. 

The radius of the image of an atomic fire- 
ball on the retina varies linearly with the 
radius of the fireball and the distance from 
the fireball. Thus, with a pupil of given size 


| Bittner and Rose *°; personal communication, 
1950 
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at a given distance, a certain amount of en- 
ergy is distributed over the image area. If the 
subject is twice as far away, the amount of 
energy passing through the same pupil will 
only be one-fourth as great; however, the 
image area in which the energy falls will 
only be one-fourth as large. The energy per 
unit area will therefore be constant except 
for the attenuations produced by air and 
ocular media, as mentioned above. 

Most of the following discussion (but not 
all of the experiments later described) will 
be concerned with atomic bombs equivalent 
to 20,000 tons of TNT."* Such a bomb pro- 
duces a fireball of 13,700 mm. 0.1 msec. after 
explosion. During the first second the fireball 


100 900 100 1300 my 


Fig. 1.—Spectral emission of black bodies of 
3,000,000" K, 6,100° K, and 2,000° K, representing 
three phases of the atomic fireball, 


grows to about 10 times this radius, and it 
persists for about three seconds after the 
explosion. 

While expanding, the fireball cools rapidly. 
At 0.1 msec. the surface temperature is 
300,000°K. After 10 msec. it is 2000°K; 
then it rises again, reaches a maximum of 
7500°K early in the first second, and finally 
drops to ambient temperature at three sec- 
onds. The radiant flux per unit area and the 
quality of radiation change considerably with 
the surface temperature of the fireball. Spec- 
tral emission measurements have not been 
published. Figure 1 gives, therefore, spectral 
emission computed on the assumption of 
hlack body radiation and Planck’s formula. 
The radiation at 0.1 msec. is high in ultra- 
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PERCENT OF TOTAL ENERGY PER UNIT AREA 


SEC 0.25 SEC SEC 


TIME AFTER EXPLOSION 


Fig. 2.—Time of incidence of certain percentages 
of the total thermal energy per unit area trom a 
nominal atomic bomb for the central part of a 
retinal image (dark column) and the skin (white 


column ) 

violet and “blue” radiation. The radiation at 

10 msec. is “reddish”; the radiation during 

well 

represented by the third curve for 6100 K. 
The the retina 

quently receives the sum of this radiation 


most of the time thereafter is fairly 


initial image on subse- 
energy for each unit area. Ring-shaped zones 
around this initial image (corresponding to 
the enlarging fireball) receive less energy 
per unit area and radiation of different spec- 
tral quality (relatively more “reddish” than 
the initial radiation ). 

The initial high radiant emittance and high 
temperature radiation is of special interest 
for several reasons. We can assume that an 


WAVELENGTH ay 


Fig. 3.—Spectral transmission of the human eye, 


for 400 and 640 me, after Ludvigh and MecCarthy,** 


and for the wave lengths longer than 660 mse, after 
Roggenbau and Wetthauer.'°* The curve has been 
extrapolated in the ultraviolet, using data from Kin- 
sey.°” The Roggenbau-Wetthauer data were recom- 
puted from the thicknesses of cow’s eyes, from 
which they were measured, to thicknesses of human 


eyes 


eye will react to the flash with closure of the 
lids. In this 
latency of 55 msec. (Brunn, Falk, Matthes 
Matthes **; 


hold ®*), with an average of nearer 100 mese. 


man reflex has a minimum 


and Gerathewohl and Strug- 
In rabbits the average lid-closing time was 
found to be 284 msec. About 35% of the total 
energy emission of the central part of the 
fireball (radius, 13,700 mm.) arrives at the 
eve during the first millisecond (Fig. 2). kor 
this part, the closure of the lids, as well as 
the pupillary reflex, has too much latency to 
he of any protective value 
The transmission of the eve is assumed to 
be similar to the data in Figure 3, This curve 
is a composite of data from Ludvigh and 
McCarthy (1938) ,°° from 400 to 640 mp, and 
the recomputed data of 
Wetthauer (1927) for 


longer than 640 mp. It was extrapolated into 


Roggenbau and 


wave lengths 
the ultraviolet values, taking into considera 
Data 
on the absorption of the pigment layer were 


tion Kinsey's (1948)° data on rabbits 


not available for this study 

For the animal experiments, as well as for 
consideration of human eyes, refractive error 
must be considered, The enlargement of the 
image radius is approximately proportional 
to the pupillary radius and to the shift of the 
image from the retina. In human beings we 
can assume for the large majority that cor 
rect focusing would oceur by emmetropia, 
accommodation, or correction of refractive 
The rabbits used in 
experiments had about 2.5 D. of 


errors. stram ol 


our 
manilest 
hyperopia. For practical purposes the result 

ing enlargement of the image radius is neg 
ligible (about 0.08 mm. when pupil diameter 
is 9mm. and focal length 10 mm. ) 

the fireball 
diffraction, and scattering effects would over 


The in 


creasing size of actual image, 


shadow the effect of small errors in refrae- 
tion 


The relative opening of the eye differs in 


different species. A rabbit eye with wide 


night pupil, about 9 mm., has about twice 
the relative opening of a human eye with 
wide pupil, of 8 mm 


the 


(the nodal point is 
the rabbit). Since 
irradiance on the retina is proportional to 
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the square of the relative opening of the eye, 
a human eye, if absorption were equal, would 
require at the cornea four times the irradi- 
ance necessary for a rabbit at the cornea for 
the production of a chorioretinal burn. 
With equal irradiance on the retina, dif 
ferences in pigmentation exert a decisive in- 
fluence on the production of lesions. Radiant 
energy can produce immediate effects only 
where it is absorbed. We are dealing here 
not with a specific effect of certain wave 
lengths, as in vision, but with nonspecific 
heat effects from energy absorption. In an 
unpigmented, albinotic eye, in spite of focus 
ing by the optical system, much radiation 
will pass through the eye and into the orbital 
fat. The little that is absorbed in the retina 
is absorbed in a relatively long path. On the 
contrary, in a darkly pigmented eye much of 
the pigmentation is concentrated in the single 
cell layer of the pigment epithelium, of about 
Sp thickness. We can assume that, per unit 
length of path through the eye and per unit 
volume, the pigment epithelium in a well 
pigmented eye has the highest energy absorp- 
tion. It is the high energy absorption per 
unit volume, and not so much the focusing 


effects, that are responsible for the depth 


localization of the primary heat effect. This 
is obvious when we consider what happens 
in the case of an extended image where no 
“focal point” is formed 

Since from existing data the threshold for 
chorioretinal lesions could not be determined, 
an experiment with sun radiation was per 
formed. A detailed report on this experiment 
will be given later. Only results pertinent to 
the present problem will be mentioned here. 
The experiment was performed with pupils 
of 5 mm, diameter (rabbits). 

The irradiance at the cornea was 0.478 
gm-Cal. per second per square centimeter 
The smallest lesions obtained had 1 mm 
ciameter. The assumption was made that 
10% of the incident energy was transmitted 
through the media of these eyes and that all 
the energy not absorbed was concentrated in 
the 1 mm. lesion. The energy per unit area 
for this lesion was found to be 0.14 gm-Cal. 
per square centimeter. The exposures were 
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about one-thirtieth second, That is far less 
than the energy per unit area for a minimal 
skin lesion, and less than reported formerly 
for eclipse blindness (Eccles and Flynn **). 

The accompanying Table is an estimate of 
distances from atomic explosions for 0.1 gm- 
Cal. per square centimeter in the central 
image on the retina, which corresponds to 
the initial fireball of 13,700 mm. No exact 
data about the spectral transmission of air 
during different weather conditions are avail- 
able. 

The total air transmission data given in 
“Effects of Atomic Weapons” (1950) * were 
used, For the human eye a daylight pupil of 
4mm. diameter and a night pupil of 8 mm. 
diameter were used for computation. The 
time interval was from explosion to 0.15 
second. For the rabbit at night twice the 
relative opening of the human eye and the 
time interval from explosion to 0.25 second 
was taken, 


E:stimated Relation of Visibility to Distance from 
Atomic Explosion Which Will Produce 


Retinal Burns 


Distance, Miles 
Visi Human Eye Rabbit 
bility, Eye, 
Miles Day Night Night 


Exceptionally 
clear air 12 
Clear air 


Light haze 


The high initial irradiance of the retinal 
image has several interesting consequences. 
If about 33% of the total dosage arrives in 
0.001 second, there is scarcely time to dis- 
sipate this energy by conduction. The same 
number of calories arriving during a longer 
interval of time raises the temperature less 
because some energy is dissipated during the 
heating. If, owing to short distance from the 
fireball, the temperature in the pigment layer 
reaches more than boiling temperature and 
there is insufficient time for heat dissipation 
(as during the first millisecond ) an explosion 
of the boiling pigment epithelium is the 


necessary consequence. Tissue damage ex- 
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ceeding the original image in size is then to 


be expected. Furthermore, it is to be ex- 
pected that a lesion due to explosion will 
differ from a lesion in which explosion does 
not occur, because destruction of individual 
cells tissue occurs with the 


and structure 


explosion. 


Il, EXPERIMENTAL CHORIORETINAL 


BURNS IN RABBITS 


While computations and threshold deter- 
minations indicated that chorioretinal burns 
could be expected to a distance of more than 
45 miles, as predicted by Rose,{ it was felt 
necessary to verify these predictions by ac- 
this 700 


pigmented rabbits were obtained. These were 


tual experimentation. For reason 
all male rabbits weighing between 4 and 6 Ib. 
(1.8 and 2.7 kg.). It was essential to utilize 


pigmented rabbits because the pigment in 


their fundi absorbs radiant energy in the 
same manner as does a human eye. These 
rabbits were exposed (one time each) during 
six different atomic detonations at the 


Nevada Proving Grounds. These detonations 


all occurred in the dark under very clear 


atmospheric conditions, 


The rabbits were placed in individual 
boxes which limited their head motion, They 
were aligned so that one visual axis was 


directed at the approximate location of the 


detonation. Since a rabbit moves his eyes 


very little, no method of eye fixation was 


required, They were placed in groups at 
various distances from the detonation point, 
Starting at 2 miles and going back in one 
instance to 42 miles. Alarm clocks were set 
to awaken the rabbits just prior to detona 
tion. In addition, each group was photo 
graphed by the light of the bomb itself. This 
was done by a photoelectric timing device 
which snapped the picture during the first 
21 msec., thus recording it before the rabbits 
could blink. In this manner the animals with 
were eliminated 
The 


were examined ophthalmoscopically within 
the the 


closed or shadowed eyes 


from. statistical consideration. animals 


first few hours after detonation. 


" Rose, H. W 


Unpublished report, 1953 


Retinal burns were identified, described, and 
then photographed with a fundus camera. 
Some animals were killed at once in order 
to obtain the eyes for study; others were 
followed for longer periods to determine the 
subsequent course, 

The typical fresh lesion in the rabbit eye 
as seen with the ophthalmoscope is almost 
perfectly round, and sharply circumscribed, 
and consists of a central and a_ peripheral 
zone. In animals exposed near the detonation 
flash (within approximately & miles) one 
sees a deep central hole, with glistening white 


chorioretinal lesion produced in 
unusual case of double disci 


hig 4 \tomu 
pigmented rabbit eye; 
form lesions connected by 


linear burn 


lop: Two hours after exposure (high energy). 
Center: Two days after exposure 


Bottom: Schematic diagram showing medullated 
nerve fibers in heavy lines; nonmedullated nerve 
fibers in dotted lines. The latter have been obtained 
by extrapolation of the course of the former, Lesion 
reduced 37% from mag. * 10. (U.S. A. F. Sam R 
#842) 
base, which appears to be sclera. [levated, 
voleano-like margins border this area. There 
may or may not be hemorrhage and/or coag 


ulated debris exuding from the hole. Sur- 
rounding the central hole is a “halo” of dirty- 
gray color, often twice the diameter of the 


hole. At greater distances from the flash the 
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hig. 5.—Top: Early stage of atomic chorioretinal 
lesion (larger disciform lesion of Figure 4). 

Bottom Microscopic section vertically cut 
through larger lesion. Coagulation necrosis with 
major tissue and cell destruction in choroid and 
retina; exudation and hemorrhage in liquetied center 
of lesion; bulging and rupture of retina; artificial 
detachment of retina. Magnification to scale of 
retinal picture. Hematoxylin and eosin; reduced 
25% from mag. 50 (U.S. A. F. Sam #842-C11). 


Early stage of atomic chorioretinal 
Vertical section through linear burn effect 
shown in Figure 4. Notice the well-preserved 
inner layers of the retina. Artificial detachment of 
the retina on both sides of lesion. Hematoxylin and 
eosin; reduced 25% from mag. &* 150 (U.S. A. F. 
Sam #842-C1) 


big 6 


le 


central area no longer appears to be a hole 
but is, rather, a yellowish-white plaque, while 
the “halo” also diminishes in size with in- 
creasing distance until at middle distances 


it disappears completely, whereas the plaque 


persists. The remainder of the retina appears 
entirely normal. 

Not all distances were utilized on all shots, 
and cameras and photoelectric equipment 
In addi- 
tion, the photoelectric device failed to trip 
the sautters at the 28- and 42-mile stations. 
the 
stations except the very close ones. The rab- 


were not available for each station, 


hifteen rabbits were located at each of 


bits that were shown photographically to 
have closed eyes at time of detonation were 
eliminated from statistical consideration. On 
at least one of the shots chorioretinal burns 
were produced in 100% of the animals at 
each of the following distances: 4, 5, 6, 7, 
8, 9, 10, 12, 13, 14, and 27 miles. At the 
27-mile station 4 rabbits had closed eyes, 
and the other 11 
retinal burns. 


had well-defined chorio- 

At the 28-mile station & out of 15 rabbits 
had retinal burns, but since the camera failed 
to register, it is not known how many had 
opened eyes. 

At the 42.5-mile station 3 out of 10 rabbits 
had retinal burns; but, again, the camera 
failed to operate, so that the real percentage 
of exposed eyes is not known. 


It. PATHOLOGICAL 


Material. the 
total of 173 pigmented rabbits have been pre- 


FINDINGS 


Sections of eyes from a 
pared to show the histopathological changes 
produced within the eye by atomic flash. In 
this preliminary report a few slides have been 
selected to correlate with the clinical picture 
and to illustrate tissue changes accompanying 
atomic flash burns in retina, choroid, and 
sclera. 

of the micro- 
scopic changes in the choroid and retina of 


Morphology.—The extent 
pigmented rabbits exposed to atomic flash 
varied greatly, according to the amount of 
energy which had heen absorbed by the tis- 


sues, primarily the retinal pigment epithelium 
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These 


and the choroidal chromatophores. 


histologically visible changes in choroidal and 
retinal tissues can be divided into two char- 
acteristic types : 

1. Lesions characterized by coagulation 
and 
This 


major tissue destruction is probably produced 


necrosis with additional major tissue 


cell destruction in retina and choroid. 


by explosive intracellular and extracellular 
generation of steam and gaseous expansion, 

2. Lesions characterized by coagulation 
necrosis without major tissue and cell de- 


struction in the retina. 

Both types can best be demonstrated by 
retinal 
lesion occurred, as shown in Figure 4. In 


an unusual case in which a double 
this case, two disciform lesions of Type 1, 
above, were connected with each other by 
an opaque linear burn, of Type 2. The diam 
eter of the larger discoid lesion was 1.6 mm 

that of the smaller discoid lesion was 0.5 mm 
The length of the linear burn measured 6.5 
mm.; its width, 0.2 mm. These measure 
ments do not include the secondary choroidal 
reactive changes the 


seen surrounding 


lesions. 

Ophthalmoscopically, both discoid lesions 
showed an immediate rupture of the retina 
and hemorrhage into the vitreous body. This 
vitreous hemorrhage disappeared within two 
days. The tissue around the necrotic center 
appeared as a gray, milky ring, which meas- 
ured 1.6 mm. in diameter on subsequent sec- 
After the 
killed for histopathological investigation of 


tioning. two days animal was 
the eyes. The pertinent sections are shown 


in Figures 5 and 6. 


the 


circumscribed 


The microscopic picture of 
that of 


coagulation necrosis measuring 1.6 mm. in 


larger 
lesion (Fig. 5) was 
diameter, with almost complete disintegration 
of nerve tissue and choroid within a central 
area of about 0.4 mm, diameter. Hemorrhage 
from choroidal vessels had produced a cir 
cumscribed bulging elevation of retina into 
the vitreous, with a horseshoe-shaped retinal 
tear. Although the retinal architecture is 
seen to be relatively well preserved over this 
area, the underlying retinal pigment epi 


xe & 


Fig. 7.—Early stage of atomic chorioretinal lesion 
in pigmented rabbit eye (high energy), killed two 
days after exposure Hematoxylin and eosin; 


reduced 25% from mag. * 60. Insert in left corner 
shows ophthalmoscopic picture of lesion; reduced 


25% from mag. * 10 (U.S. A. F. Sam $309) 


Fig. 8.—Early stage of atomic chorioretinal lesion 
(high energy). Rabbit killed eight hours after ex 
posure, Notice burn effect in sclera. Hematoxylin 
and 


eosin; reduced 56% from mag. * 50 (U.S 
\. F. Sam #113) 
Fig. 9.—Aseptic inflammatory reaction in early 


atomic chorioretinal lesion, Accumulation of poly- 
morphonuclear granulocytes, predominantly eosino 
philes. Hematoxylin and eosin; reduced 25% from 
mag. 200 (U.S. A. F. Sam #844) 
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Fig. 10.—Late chorioretinal 
lesion, pigmented rabbit, 18 after exposure 
(medium energy) Insert shows ophthalmoscopic 
picture to scale with microscopic photograph, Note 
obliteration and cicatrization of choroid in center of 
the lesion and reactive hyperemia of choroidal 
vessels in surrounding tissue Artificial detachment 
of choroid on both sides of lesion Hematoxylin and 
reduced 25% from mag. * 10 (U.S. A. F. 
Sam #000) 


atomic 
days 


stage of 


eosin 


hig. 11.—Late 


pigmented 


stage of atomic chorioretinal 
rabbit, 28 days after 
(high energy). Advanced scarification of choroid, 
causing large granulated “halo” in fundus picture 
Obliteration of choroidal pigment 
atrophy. Hematoxylin and eosin; reduced 25% 
from mag 50 (U.S. A. F. Sam $53) 


le stot exposure 


vessels and 


thelium and choroid have disintegrated. The 


choroid showed, in addition, dilatation of 
vessels, moderate edema, and minor hemor- 
rhages. 

The 


through the linear portion of the burn of 


histological section cut vertically 


Figure 4 revealed ( Fig. 6) marked choroidi- 


tis, accompanied by structural changes in the 
adjacent retinal layer, whereas only minimal 
alterations occurred in the remainder of the 
retina, 
Retinal and choroidal lesions resulting 
from exposure to energy levels higher than 
those which produced the foregoing lesions 
are shown in Figures 7 and &, as follows: 
Figure 7 is a photomicrograph showing 
marked destruction of the retina over a cen- 
tral area of 1.1 mm., with choroidal altera- 
tions extending to a diameter of about 3 mm 
This “perifoeal” choroidal lesion seen histo 
logically correlates closely in area with the 
ophthalmoscopically observed opacity of the 
retina which had been seen to surround the 
central area of retinal destruction, It is nota 
ble that there is no histologically demonstra 
ble indication of retinal swelling or retinal 
edema within this perifocal area. One might 
he inclined to assume that the gray retinal 
central area of 


opacity surrounding — the 


retinal disintegration, i. ¢., the perifocal 
retinal opacity, represents coagulation ne 
crosis rather than edema 

igure & shows the tissue damage pro 
duced by extremely high levels of atomic 
flash energy. In such severe atomic burns 
almost complete destruction of the retina and 
choroid is found, often associated with a 
widespread coagulation necrosis, which pene- 
trates deeply into the sclera. However, even 
in severe burns no case of perforation of the 


sclera was observed. 


Figures 9, 10, and 11 illustrate the histo 
logical changes associated with healing of 
these lesions. Figure 9 shows the appearance 
of aseptic inflammation which developed 
early in the repair phase. l’olymorphonuclear 
granulocytes are present in the necrotic tis 
sue of all the cases at this stage of repair 


In many cases, such as the eye from which 
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ligure 9 was made, eosinophiles were found 
to predominate 

The final results of the repair process, 
after liquefaction, phagocytosis, and digestion 
of debris had taken place and exudate had 
heen absorbed, was a replacement of the dis 
integrated nerve tissue by glial tissue. In the 
choroid many of the dilated vessels were ob 
literated. Figures 10 and 11 illustrate the 
conversion of the granulation tissue to dense 
connective tissue, which provides a relatively 
firm connection between retina and choroid 

The biochemical changes occurring in these 
eyes are still being studied and will be re- 
ported at a later date 


COMMENT 


The animal experiments have shown that 
danger to the retina from an atomic explosion 
actually exists beyontl previously estimated 
distances. While the experiments were per 
formed on rabbits, they show, within experi 
mental error, agreement with the estimates 
made in the Table. It is obvious from study 
ing the burns in question that they do not 
distance at which 
that the 
There is, 


represent the maximum 


they may occur, but threshold is 


heing approached therefore, sub 
stantial support for our estimates of threshold 
distances for human eye lesions as given in 
the Table. It is apparent that the diameter 
and severity of the lesion decrease with in 
creasing distance. Near the fireball the pre 
dicted explosions within the retina were ob 


Near the 


tances no retinal explosions were observed 


served estimated threshold dis 
One must consider the possibility of an 
atomic flash burn occurring directly on the 
optic nerve head, This would, if of sufficient 
size, result in complete blindness of the 
affected eve 

From the series of microscopic sections 
thus far studied, it can be inferred that the 
pigment of the retinal epithelium and choroid 
is the principal site of absorption of the 
energy from atomic flash which produces 


The 


acterized by a coagulation necrosis, accom 


intraocular lesions lesions are char 


panied by central major tissue destruction 


involving these 


same pigmented layers. In 


lesions caused by low radiation energy, ti 


inner lavers of the retina are usually well 


preserved, This does not necessarily imply 


functional integrity in vivo, since moderate 


heat with temperatures below the boiling 


point may cause coagulation necrosis without 


destruction of the architecture. Similar cases 


have been described by Birch-Hirschfeld ¥ 
(1912) and by Verhoetf and his associates 
(1916). These investigators produced 


retinal burns with a carbon are for the pur 
pose of correlating histopathological changes 
with the clinical picture of solar retinitis 
Birch-Hirschfeld * also observed that thet 
mal damage produced in the choroid and 
retina of pigmented rabbits is greater than 
that produced in the eyes of albinotic rabbits 
He interpreted his findings as evidence that 
the anatomic lesions of eclipse blindness are 
a transudation from the choroid, necrosis of 
the outer retinal layers, and disintegration 
of the pigment epithelium, a conclusion al 


ready made by Deutschmann, 


and Witmark.!* 


feld,¢ the inner retinal layers were only se¢ 


zerny,' 
\ceording to Bireh-}lirsech 
ondarily involved—a conelusion which re 
mains to be proved. There is strong evidence 
that coagulation necrosis caused by heat be 
low the boiling point of tissue was the cause 
of the milky-gray discoloration of the retina 
seen with the op! thalmoscope 

Histologically, this gray retinal tissue was 
distinguished by a well-preserved archite: 
ture. This discoloration could be interpreted 
not only as the result of a direct heat coagu 
lation of the tissue, but also as the result of 
delayed autolysis. Such a delay in autolysis 
could be explained by heat destruction of the 
enzymes which normally initiate rapid autol 
ysis 

The histological evolution of the tissue re 
pair following these atomic bomb flash burn 
does not differ essentially from a repair fol 
lowing burns produced by other sources of 
energy. Remarkable, however, was the ex 
tensive accumulation of eosinophiles in some 
cases. This finding suggests the occurrence 

# References 13 and 14 
References 12 through 15 
* References 12, 13, 14, and 16 
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of a hypersensitivity reaction to the dena- 
tured protein or its derivatives. Also sur 
prising was the extent of the reactive hyper- 
emia in the choroid surrounding the lesion 
In some cases it exceeded the area of primary 
damage by more than six diameters. This 
observation suggested a study of the heat 
effect on the activity of certain enzymes in 
the retina and choroid. This is presently be 
ing undertaken, In the final stage of repair, 
the prominent features of the microscopic 
picture were the obliteration of initially di 
lated vessels, the scarification in the area of 
the burn, and the solid fusion of retina, 
choroid, and sclera at the margin of the 
lesion. 

These atomic chorioretinal burns are im- 
portant to the practicing ophthalmologist, 
who should be aware of the danger of their 
production for civil defense reasons. Certain 
facts must be emphasized. A large part of 
the energy is delivered so rapidly that blink 
ing and pupillary constriction have only lim 
ited protective value. Relative pupillary aper 
ture is a most important factor; thus, atomic 
chorioretinal lesions will occur much more 
frequently and at larger distances at night 
The darker the pigmentation of the retina, 
the more susceptible it is to being burned. 
Defects produced in the visual fields will 
be peripheral unless the burn involves the 
macula or the nerve head, in which case 
very severe visual defects may result, 


FUTURE THERAPEUTIC POSSIBILITIES 

The clinical observation of a sharply cir- 
cumscribed coagulated area in the fundus, 
together with the pathological finding of solid 
fusion of retina, choroid, and sclera, imme 
diately suggested the use of visible and in 
frared radiations as potential agents in the 
therapy of such intraocular diseases as retinal 
detachments, small malignant growths, reti- 
nal cysts, and the like. Such small areas 
within the eye could be coagulated by the 
focusing of large amounts of radiant energy. 
Technically the procedure is entirely feasible. 
Radiation from a carbon are concentrated by 
means of lenses will given sufficient energy 
per unit area, The direction of the beam 
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could be controlled under direct 


vision by 
means of partially transmitting mirrors. This 
method offers the advantage of making un- 
necessary such surgical procedures as the 
opening of Tenon’s capsule, tenotomy, and 
perforation of the globe. Therapy in the 
posterior segment, particularly for central 
retinal detachments, eradication of small 
malignant tumors, cysts, and vascular con- 
ditions, such as von Hippel-Lindau disease, 
may be practicable. The first steps toward 
the development of the technique have been 
undertaken. 


SUMMARY 


Potential danger to the retina beyond 
previously estimated distances is discussed. 
In exceptionally clear air the nominal atomic 
bomb (20 KT) can be expected to produce 
atomic chorioretinal lesions in humans up to 
36 miles in the daytime and up to 40 miles 
at night. Larger nuclear devices would be 
expected to produce them at greater dis- 
tances. The results obtained in the experi- 
mental exposure of 700 pigmented rabbits 
to the atomic flash are given. A therapeutic 
use for visible and infrared radiation of the 


eye is suggested, 
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Fig. 1.—Sections of normal globe prepared 
in paraffin. A, section of whole globe; B, portion 
ol anterior segment. 


Perhaps the most attractive feature to 
most technicians, and to surgeons interested 
in the pathological diagnosis of eye speci 
mens, 1s the fact that an eye processed in 
paraffin is available for study in 17 days, as 
compared with the 2-month average period 
required for celloidin fixation. The shorter 


Fig. 2.—Sections of intraocular new growths 
prepared in paraffin. A, malignant melanoma of 
choroid; B, section of malignant melanoma of 
choroid (cut from embedded hemisphere; re- 


duced 4 from mag. & 458); ©, retinoblastoma 


technique is particularly desirable in the 


preparation of specimens of ocular new 


growths. Also, the thinner paraffin tumor 


A 

! 

V4 
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PARAFFIN: EMBEDDING OF OCULAR SPECIMENS 


sections are superior in the ability of the this purpose. One-half the eye is processed in 
examiner to recognize and differentiate the Paraffin; the other halt may be run through cel 


loidin, if desired. Further steps are as follows 
cellular types in both malignant melanoma 


and retinoblastoma Many pathologists, in Aleohol, 95% (two changes 6-7 days 
| Aleoho! absolute (two changes +4 days 
order to make tumor sections available in Xylene-absolute alcohol, equal part» 0 min 
three or four days, use the calotte method Xylene (two changes Dito Ihe be 
Xylene paraffin (melting point 48-50 ¢ 
W he n the globe Is ecure d, the om le ral equal parts, at 37 ¢ 0) min 
incised and a slice of the tumor attached to Paraffin (melting point 48-50 ¢ Ihe 
x le ra ora portion ol the tumor Ussue alone Paraffin (melting point 4.56 ©), plus 
is embedded in paraffin. The remainder oi Pissuemat (melting point 58 ©) 
equal parts 1 he 
the globe is then prepared in celloidin. While Embed in fresh changes of last paraffin-Tissuemat 
mixture 
this method has the advantage of confirming Cool block and keep te retrigerator overnight 
a tumor diagnosis ma relatively lew days. (ul seetions at sa on rotary (Spencer) microtome 
S 4 with a very sharp knife 
the excision of a portion of the globe often 
When the preservation of the lens is desired tor 
results in destruction or damage to tissues 
purposes of later study, clearing in xylene may 
adjacent to the tumor. Thus, sections of the 


he prolonged until the lens is cleared. Hf desired 
remainder of the globe are difficult to evalu the lens may be removed and run through separate 


ate as to tumor extension within and beyond — ly, more time being allowed for clearing 
the globe Such sections are even more un Technical Advantages of Paraffin 1. Thickness 


satisfactory if the globe has been incised be Sections average B#, as compared with the average 


fore it is properly fixed and dehydrated celloidin section of 18s 
Since this, in our experience, requires eight ©. Staining: Since sections are floated on and 

; ; adhere readily to slides after drying, manipulation 
days, it would seem preferable, altogether, to In staming is easier, Most stains are equally suc 
leave the globe undisturbed, since satistac cessful in paraffin and celloidin. (The leucofuchsin 
tory whole sections can be prepared in 17 — periodic acid-Schiff reagent stain cannot be suc 
davs cesstully applied to celloidin sections. ) 


PARAFFIN-EMBEDDING TECHNIQUI 3. Handling of slides: Since two sections are 

; ; as slides can be stained at once in a dish, con 

autopsy and surgical eye specimens as used  tingity of sections is more easils 

in this laboratory is as follows: facilitating serial sectioning. Celloidin sections 

Paraffin, Technique for Eye Embedding Phe must be stained individually and are not as easily 
steps, in order, follow handled 


Factors I:ssential to Success in Paraffin Tech 
Aleohol, 54% > days nique.——-Strict attention to the timing of the xylene 
Aleohol, 70" days treatment prevents brittlenes This is important 
Alcohol, 80 p Gaye in the further processing of the embedded material 

The globe is then cut in half anteroposteriorly The sharpness of the knife cannot be emphasized 
through the center of the horizonal diameter of the too strongly, since it is the most important factor 


cornea. A straight-edged razor blade is suitable for m securing good sections and reducing to a mini 


Summary of Advantages of Paraffin over Celloidin Embedding 


Paraffin 
Total time 
Thickness of sections, 
Suitability for histologl Details of cell and membranes Thicker sections o 
are 


Shrinkag r compression Distinetly less, especially in chorold (ireater than paraffir 


Appear of oeul ! Component parts are more defined omponent parts are not distinet, 
to cotpression 

Hand! of mater Seetioned in ribbons, floated onto Seetioned singly, stained, and then 
slides, and stained mounted on des 

Serial sectioning Maniy sections can be stained at Sections must be stained individ 
one time jally to keep number rotation 

Storage of material Blank slides and blocks car > Blocks are frequently lost, owing 
stored indefinitely to evaporation of aleohol 


“ 
in 
: 
hectire detalle« 
67 
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folds 
well as in maintaining the 
of the globe 


mum the that may occur in the cornea and 


clera, a proper shape 


It is suggested that the globe be cut in only two 


hemispheres. The preparation of three or four 


‘caps” mereases the tendency for wrinkling of the 


cornea and sclera and distortion of the 


ot the 


contours 
globe 
COMMENT 


Undoubtedly, all eye pathologists have 
recognized the desirability of thinner sections 
than those available in celloidin. Probably 
the fear of greater shrinkage in paraffin has 
deterred many from adopting the paraffin 
method, Prolonged experience with paraffin 
embedding has proved not only that this 
idea is groundless, but, on the contrary, that 
shrinkage of tissues is decidedly less than in 
celloidin. The celloidin method, moreover, 
places a premium on proper fixation of the 
globe, whereas paraffin does not. If an im 
properly fixed globe is processed in celloidin, 
there results, after prolonged hardening in 
celloidin, deterioration in the tissues, and con 
sequently poor sections, If an improperly 
fixed globe is processed in paraffin, the con 
sequences are not serious, since the paraffin 
process is relatively short. 

\ccording to information received from 
70 laboratories in the United States where 
eye specimens are processed, two-thirds use 
The 
paraffin, and on the whole are satisfied with 
the method, 


pletely happy 


celloidin exclusively remainder use 
However, several are not com 

with their paraffin sections, 
since they depend upon celloidin sections for 


teaching and demonstration purposes. Many 


ARCHIVES OF OPHTHALMOLOGY 
use paraftin only for biopsy specimens, and 
many, as has been indicated, prepare a calotte 
of the globe in paraffin for tumor and other 
cases. Some have tried paraffin and aban- 
doned the method. 

It would that the ideal 
method for embedding eye specimens is not 


appear, then, 


at hand. Apparently, the paraffin method is 
gaining adherents, in spite of the rather closer 
attention required than is necessary with cel- 
loidin. With these facts in mind, a method of 
paraffin embedding is offered in the hope that 
it may solve some of the difficulties encoun- 
tered by some who have used this medium, 
and that others who have hesitated to use 
paraffin the 


may be encouraged 


method of fair trial. 


to give 


SUMMARY 


\ method of preparing autopsy and surgi- 


cal eye specimens in paraffin for microscopic 


study is presented and recommended, for 


these reasons: 
1, It requires one-third the time necessary 
for celloidin preparation. 

Sections thus prepared afford greater 
opportunity for detailed and comprehensive 
study 

3. The 


better evaluated. 


nature of intraocular tumors is 


+. The ease of technical manipulation al 
lows for more efficient staining and _ serial 
sectioning. 


5. Material thus prepared may be pre- 
served and stored indefinitely. 


a 
A. M. 

q 
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JOHN FOSTER, M.A., M.D., F.R.C.S., Leeds, England 


Tonight we are met to honor the memory 
of Charles H 


express my pride and pleasure in being asked 


May, and while | must first 


to deliver this memorial lecture, this emo 
tion is a little tempered by the responsibility 
of doing full justice to such a task. 

Charles May as a man was preeminently 
just in his dealings with both patients and 
colleagues and was sought out by many, par- 
ticularly of the legal profession, for this rea- 
son, as much as for his clear and analytical 
mind. His courage in the face of crippling 
accident illustrates the saving that “the fire 
which melts the wax tempers the steel.” 

May as 
earliest days 


was brilliant from his 
1879, when he 
pharmacological Gold Medalist, his life was 
directed by his desire for knowledge. How 


a student 


since was a 


many ophthalmologists of the last generation 


could as he could, to have 


have claimed, 
Atlantic 


information, and to have been the personal 


crossed the 54 times in search of 
friend of every ophthalmic leader in l:urope 
at a time when [:uropean ophthalmology was 
relatively much more important than it is 
today 

As a teacher, May utilized the knowledge 
so gained, as Francis Bacon once said, ‘to 
prick in some flowers of other lands into the 

Ophthalmic Surgeon to the General Infirmary at 
Leeds ; Lecturer in Ophthalmology to the University 
of Leeds 

Presented, by invitation, before the Section on 
Ophthalmology, at the New York 
Medicine, April 19, 1954. Based, by permission, on 
lectures delivered to the Ophthalmological Societies 
of the United Kingdom and of 

The Charles H 


Academy of 


\ustralia, 


May Memorial Lecture 


customs of his own.” His textbook, tlus- 


trated with his own drawings and rewritten 
by him time and time again in an etfort to 
achieve semantic scientific perfection, 
sull influences ophthalmic teachings in Eng 
land half a century after its first impression 
If one looks at the immaculate “Cancel 
leresca”’ of his old notebe the word which 


springs to one’s mind is “meticulous.” 


To an English observer, the life of such 
aman, with its bourdon note of help to others 
ringing through it, seems to have been based 
on the aphorism of Hillel, the sage—‘If thou 
are not tor thyself who will be for thee, but 


if thou art for thyself alone wherefore art 


thou?” The particular aspects of Charles 


May’s life which have inspired the title of my 
paper are, first, his 


Interest im mstrument 


design—many of today’s ophthalmoscopes 


still incorporate his ideas second, his 
the Kye De 
partment of the Bellevue Hospital, his foun 


and, 


interest in clinic organization 


dation, still stands as his memorial. On one 
OCCASION the head ola big business corpora 
tion, watching his office routine, offered him 


a post as an administrator 


By the efficiency of the ophthalmodiagnos 
tic process | am referring not merely to the 
accuracy of tests and clini 
to the 


routine, but also 


social value they return for a given 


input of energy. My justification for this at 
titude is that the cost of medical treatment 


in England is increasing so enormously that 


it is beginning to exert a Malthusian pressure 


against its means of existence. As Ffrangeon 
Roberts indicated in 1948, this is due (1) to 


an increase in diagnosth out of all 


proportion to therapeutic gain and (2) to the 


activity 


aging ot our population, like yours. One in 


seven is now, and in 12 


years one in five 


will be, over OO years of age. An increasing 


2 
al 


proportion, therefore, has to be maintained 
in a state of medicated survival. The “‘free- 
for-all-at-the-time” Medical 


though it is costing two and a half times 


Service, al- 


what was expected in England, has just been 
instituted in Spain, and may very easily be 
here before you realize it. The resources to 
meet the requirements of such a service in 
England are diminishing. Great Britain, of 
course, has had a contracting economy since 
1909, and, to quote a gloss on Goldsmith’s 
poe 

fares 
W here 


But how 


the land to hastening ills a prey 
vealth accumulates and men decay’ : 
those 


much more unfortunate are 


Whose wealth diminishes and population grows.” 


This is not the case in America, but here 
you have a large burden of hemispheric de 
fense. In england it is becoming obvious that 
we shall have to choose whether we shall con 
tinue to spend £20 a week educating spastics 
“craft 
level” or forego this, for example, in favor 
of bed 


up to what is euphemistically called 


which might return trained and ca 
pable tuberculosis sufferers to work, [lousing 
has a particular effect on health with us, as 
we lost half a million houses in the last war, 
have to consider whether we 


and we are 


justified in) commandeering large empty 
houses as clubs for the mentally deficient, 
whilst families who are all actively working 
are crowded into substandard and unhealthy 
tenements 

We are faced, in fact, with a paradox in 
medicine, to put it summarily, “The more 
you can do, the more you must do,” a para 
dox which has raised acutely the question 
of the nature of the doctor’s role in civiliza- 
\s has been said rather bitterly by one 
life 
Asia, becomes a life threatened by famine.” 


tion 


author, “Every saved from disease in 


Chis paradox is known in [england after the 
1948 as 


Paradox of Ffrangcon Roberts.” 


radiologist who formulated it in 
“the 

Roberts indicates that within the confines 
of the Christian (and, for that matter, the 


earlier Hippocratic) ethic which debars 
euthanasia, the paradox is insoluble. He does, 
however, suggest in mitigation these meas- 


ures: 


170 


ARCHIVES OF OPHTHALMOLOGY 


1. That research should be carried out, in the few 


hospitals where it is feasible, on diseases that re- 


duce working capacity. He regards medical research 


as peculiarly subject to the law of diminishing 


return, Opposing, as it does, an inevitable termina 


tion death 


2. That the wasted hy the 
should be 


doctor’s work in the 


time producer in 


diagnosis and treatment reduced 
the 
should be eased to increase his output 


4. That we 
that 


individual case 


should examine the tests we us 


ensure they are climeally necessary, and < 


not used from pride in craftsmanship or fear of 


litigation 

My own feeling is that our effort is not 
wasted to the same extent as that of the radi- 
ologists and the pathologists, but that we are 
prone to use quantitative tests where qualita 
tive tests would serve. Color campimetry and 
detailed diplopia recording are examples of 
the former, while preoperative cultures for 
reflection of the 


cataract Operations are a 


latter. The suggestions of Roberts are, in 
fact, a clear call to apply the methods of the 
industrial efficiency expert, who is, of course, 


basically an American conception 


ERGONOMICS OF OPHTHALMOLOGY 


Let us first consider the form of ophthal- 
mic diagnostic service that our population 
requires (and here the visual requirements of 
your people closely resemble our own) in 


the fine engineering, textile, and electronic 


trades. Ninety-six per cent of our population 


can read the captions of a strip cartoon, and 
4%, a ur laity, like 


yours, has an undue faith in the therapeutic 


magazine article 
value of spectacles. We, therefore, have to do 
refractions on a very high percentage of our 
patients. .\s refractive error rarely causes 
complete incapacity, a minute wasted by this 


Normally 
we used to examine male patients first in our 


group is a lost industrial minute 
clinics, on the assumption that time was 
more valuable to men, the breadwinners, than 
But 
appearance of “Rosie the Riveter,” the pro- 


to women, the housekeepers since the 
totype of woman in industry, this 1s argu- 
able. Our aging population, with women out- 
living the men by seven years, leads to a 
high incidence of degenerative and lacrimal 


conditions. As Samson Gideon said, in 1749, 
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OPHTHALMODIAGNOSTIC PROCESS 


“Never sell an annuity to an old woman— 
they may 
The 


their own 


wither, but they never die.” 
nglish have a problem peculiarly 
a very high incidence of squint, 
possibly due to the inbreeding which occurs 
in a small island 
with all 


We have another, that we 


share Ienglish-speaking nations, 
which, to paraphrase Rosenberg, might be 
called Der Ophthalmomythus des Zwanziq- 
stenjahrhunderts 
the 20th 
more people to our clinics than any single 


This 


“the ophthalmic myth of 


century,” which probably brings 


symptom. myth follows : 


runs as 
1. Correct glasses preserve, incorrect glasses 


destroy, the sight 


2. The majority of headaches are of ocular origin 


3. Near work in artificial light is harmful 


Proposition ] is true, of course, only of 
amblyopia in children and of an occasional 
case of congestive glaucoma 

Proposition 2 is iatrogenic 

Proposition 3 is folk medicine 

Some of my colleagues who agree that it 1s 
a myth refrain from attacking it, as it brings 
a certain number of diseased eves to us that 
might otherwise come too late, but | would 
remind you of an aphorism of de Tocqueville 
which is of universal application “// y a une 
chose pire que de ne pas avorr de prince ipes, 


cest de ne pas fier ad ceux qu'on al!” 


MECHANICS OF DIAGNOSIS 

The first concern in the efficiency of any 
process is easy access to the materials em- 
ployed 
Patient 


immobilized through 


Access to the 
the patient should be 
the 
clothes, 


(a) li possible, 


out examination, If the discarding of 


discussion of the diagnosis, or dif- 
the 


chair in which refraction is performed, this 


ferent tests require movement from 
may occupy nearly as much time as the exam 
ination itself. Some movement is inevitable, 
though Thomas, of Nancy, has designed in 
struments which can be wheeled across two 
little rails in front of the patient for slit lamp 
study, ophthalmometry, and other work 


In saving time in directing the patient, 


directional color has great value. The patient 


is directed to sit in the red chair and to 
put his belongings on the blue table with 
the mirror beside it. Escorts are directed 
to the green chair. Once the patient is seated, 
extension of the head is prevented by a head 
rest, and for rapid direction of the eyes for 
ophthalmoscopy, the ophthalmoscope light is 
directed on to a “cat's eye roadstud” placed 
in appropriate position. These, incidentally, 
are visible even to people with 10 1D. of re 
fractive error, The patient is directed to put 
the chin on the white hollow on the shit lamp 
similar 


or other mstrument., 


\s our refraction in hospital is done in 
a permanently dark room, we use a com- 
pletely white chair with a straight back bent 
forward 10 degrees to prevent extension 
of the head. The upper eighth of the chair 
back is blackened to prevent interference with 


ritinoses 


(b) Alecess to Instruments.—Reduetion in 
energy input does not necessarily require more 
complicated machinery. IT very much doubt 
whether the refracting unit suspended from 
a dental type of chair is any quicker or more 
is difficult 


to reach a conclusion in lengland, as, of the 


accurate than the trial frame. It 


five colleagues whom | was able to contact 
who used an instrument of this type, I found 
that four had disearded it on various grounds, 
and | wonder whether its widespread use 
in .\merica is really because of its virtues or 
the 
| would suggest that a time study 


is a question of “keeping up with 
Joneses 
might form a useful thesis. It is agreed that 
nothing can equal the speed of lens change 
in this type of instrument ; yet it is impossible 
to accelerate testing mechanically beyond the 
patient's reaction time. This is well shown 
by the three-lens test. The lens changes 
with this test are so rapid in young people 
that they speed up refraction considerably, 
but, while the cross cylinder is of value in 


elderly people, spherical lens comparison 
is almost useless with it, as they require sey 
eral seconds in which to decide 

trial 


case lenses is that the tables to hold them are 


One of the obstacles to the use of 


not well designed, as the various instruments 
employed have to be taken out of drawers 
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Fig. 1.—Semicircular working place. Grouping of 
the refractionometes The shelf 
urfaces are covered with corduroy to stop noise and 


i! 
rolling 


with trial case, et 


and when put down on the hard surface, 
further, there is rarely room 
The table 


1) was designed to be cov- 


clatter or roll 


lor a vertex retracthonometer. 
illustrated (bap 
ered with padded corduroy to stop notse 
and rolling and to give immediate access to 
the 


testing, exclusive of campimetry 


every one of 37 articles | use in eye 


and bio- 
microscopy. One light illuminates the two 
surfaces of the table in the dark, and the 
minimal size proved ultimately to be 59 by 
29 in. (150 by 74 em.). The useless space in 
the center of the trial case has been elim 
inated to make it more compact. The lenses 
are not covered, as | have found that on 
those of up to 3D. fingerprints are more of 
a problem than dust, and the use of a duster 
is essential, This table provides what the 
calls a “semicircular 


efficiency engineer 


working place.” 


OPHTHALMOMETER Vs, RETINOSCOPY 


The ophthalmometer is in almost universal 
use on the Continent of Europe—lI can say 
honestly that | do not know a single col- 
league who uses one in England, where we 
rely almost entirely on retinoscopy. The in- 
strument is still employed a little in 
burgh, where they tell me it takes longer 
than retinoscopy 
Dr. 


Hague, suggest that not only does it take 


the figures given me by 
\. Vos, at a private eve clinic at The 


longer than retinoscopy, but it is usually sup- 
plemented in this clinie by retinoscopy. It 
has one advantage to the skilled person—it 
will indicate the microform of keratoconus 
(which may waste time in subjective testing ), 
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in which vision is often inexplicably poor, 


and the unskilled person can learn to use 
it, thus saving the time of a more skilled 


one. It does hot, however, provide the im- 
mediate information as to the clarity of the 


media provided by retinoscopy 


TEST TYPES 


\s 95% of the test type work in a clinic 
is refractive, the first practical aim of the 
test type designer is to outwit the “total” 
reader, who reads the entire test type at each 
lens change, in spite of being urged to the 
contrary, The Maddox single-line type is 
the simplest way of doing this without mov- 
ny parts. 

(ne line is required for each eye, and in- 
dices are omitted. A rapid change from one 
to the other can best be obtained by a rotary 
switch, and from this to the duochrome test 
and the Maddox spot. The duochrome test 
seems to be less popular in this country 


than in England, although we find it one 
of the most accurate and rapid tests, even 
The the 


should not overlap, and should complement 


with children 


spectra of colors 
each other, and this is not always achieved. 
Approximately 1 case in 25 requires a nu- 
merical or pictorial test, and this can be slid 
into the frame where necessary. 

With the exception of the minute tangent 
of 1862, there is less agreement about test 
types than about anything else in ophthal- 
mology. My own preference is for Mon- 
noyer’s “échelle decimale” with acuities enu- 
merated 0.1 to 1.5, which are written without 
a decimal point. | am under no illusion, of 
course, that this designation conveys a frac- 
tion. | chose this way, however, as the quick- 
est means of writing. An arithmetical pro- 
gression must be used to get whole number 
decimals. 

The physiologists, of course, prefer a geo- 
metrical progression which is more consistent 
with Weber's law and relates the degree of 
sensation to the logarithm of excitation in- 
tensity, and produces a distribution of indi- 
vidual variability that fits the classic Gaus- 
sian curve. But, after all, | suppose we use 
a test type hundreds of times as frequently 
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OPHTHALMODIAGNOSTIC PROCESS 
as the physiologist, | would even go so far 
as to say that | would agree to accepting 
single letters as indications of visual acuity if 


their value could be generally agreed. 


I would also like to make a plea for the 


reflected test tvpe, which makes the clinic 


architect's and the orthoptist’s task much 


easier. It is possible to abolish its main faults 


edge and internal reflection 


the visible 


FEL LED 
HO oT 
Fig. 2.—Isogonic-isognostic test types. Calculated 


by Fincham to the designs of Blaskovies. 
by using a large, untilted mirror built into 


the wall. 


At present there is no uniformity of 
“fonts” for the test type in Europe. Those 
of Landolt, 


are in use in various places, and in England 


von Ammon, and Birkhauser 
there are no less than seven type faces, with 
differences of 10% in legibility, although the 
general form of the letters is more or less 
the same. 


In 1916 Zoethout found that a letter “B” 
of a particular angular displacement required 


normal vision to be seen at 20 ft. (60 em.), 


and an “I.” of the same size could be read 
by an acuity of 0.7. The Landolt ring is no 
solution of this difficulty, as, apart from the 
argument that it is a test of light and not 
ol form sense, the C-shape is 15% easier to 
recognize than those in which the gap is be- 
low or on the left-hand side. The ring is, of 
course, a much slower object to describe 


than a “declaimable” letter. Blaskovics has 
produced one solution of this difficulty after 
15 years’ experiment—the so-called isogonic 
isognostic type. These letters not only are of 
equal angular displacement but are equally 
easy to recognize The test type shown ( hig 
2) was calculated by KE. F. Fincham for me 
on this principle. Both 20/20 lines contain a 
round ©, which is specially suitable for cross 
cylinder testing 
It is sometimes 
the 
visual acuity of 20/200 downward is almost 
the that 
above. Snell gives a visual efficiency of 40% 
to 20/200 and of 3% to 2/200. The measure- 


ment of this form of visual acuity is disheart- 


Low-Acuity Test Lamp 


overlooked that accuracy in range of 


as mnportant as measurement of 


ening when one moves the patient toward 
the test type and his attention is distracted 
from the top letter by his stumbling feet. I 
use a lamp which enables the observer to 
walk im the dark toward the patient, who 
has only one thing to look at, and the replies 
of those so tested are astonishingly sharp. It 
Is very simple to make test figures for chil- 
dren by painting on opal Perspex plate with 
soluble black cellulose. 

Reading Tests.—Timing shows that the 
older the patient, the longer it takes to de- 
termine his reading correction in proportion 
to that of distance, and the more difficult it 
is to determine whether a change in existing 
spectacles will improve his reading capacity. 
De Lapersonne invented a reverse reading 
type in which the first word was bigger than 
the last, and as reading tests are done only 
at intervals of some years, there is no need 
for a long paragraph. I have adapted this 
to the device shown (Fig. 3)—the distance 
of the punctum proximum is easily deter- 


mined, and the effects of a small addition 
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Fig. 3.—Reading test. The patient cannot 


action 


make an immedi 


increase im visual acuity 
ately apparent, as one cannot deduce the next 
The 
Times Roman, recently adopted as standard 
by the British Faculty of Ophthalmology, 


and runs from 24 to 5 point. 


word from its predecessors type is 


lhe near-point rule shown (Fig. 4), using 
Duane’s figures for accommodation and P. 
(. Livingstone’s for convergence, is so made 
that it can be brought into position with the 
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improvement in reading vision is immediately app: 
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than a dozen words at 
Rotation brings the 


most, and an 


irent test inte 


hete ropl 


movement of one hand 


It is only 50 cm 
long, and it is rarely necessary to use any- 
thing larger than this 


eral follows that of Berens (1947). 


The design in gen- 
Objective Acuity Testing The develop- 
ment of various devices for quantitative stim- 
ulation of railroad nystagmus by Goldmann, 
of Berne, and Ohm offers a 
the 


malingerers and amblyopes 


of short- 
taken to test 


Way 


ening enormously time 


Unfortunately, 


nth 
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these devices, based upon the development 
of railroad nystagmus quantitatively, have 
not yet come on to the market 


HETEROPHORIA TESTING 


In spite of the application of 50° years’ 
mathematical ingenuity to the figures ob 
tained from heterophoria tests, it is still im 
possible to assign absolute values to them. 

Scobee even showed statistically in 1048 
that, contrary to general belief, it is impos- 
sible to the 


patient's age or to his power of voluntary 


relate them directly either to 


convergence, 


Prismatic prescriptions are also rarer 


than is believed. Trevor Roper found only 60 
25,000 at Moorfields in 1952, 


were these invariably helptul 


among nor 

The first requirement of a heterophoria 
test is, therefore, that it should immediately 
separate the small number of cases of signifi 
cant heterophoria from the others, and the 
second that it be capable of quantitative ex 
tension 

At 6 meters a Berens Maddox rod, incor 
porating a 0.75 prism in a cross cylinder 
handle, does this admirably. Fifteen words 
of explanation and four in reply are all that 
are This takes 


as compared with 66 seconds for the Maddox 


necessary test 16 seconds 
rod and loose prisms. Thorington's test, in 
vented in 1932, can be used in conjunction 
with this at 33 em., 
compared with 71 seconds for the Maddox 
Wing, whose readings (according to Scobee ) 
are attached the 
reading test to the back of this to permit the 


taking 25 seconds, as 


almost identical. I have 
assessment of a vertical prism immediately 
by simple reversal of the test without further 
lens change. 


DIPLOPIA TESTS 


Most analyses of diplopia are far too elabo 
rate. The information required for clinical 
work is (1) 


grade diplopia as a cause of vertigo; (2) 


limited to 


exclusion of low 


an estimate whether cyclophoria is too 
marked, or deviation too variable. to allow 
the (3) 


which muscle one must operate on and when, 


use of 


prisms ; determination of 


and (4) the extent and locality of the resid 


Fie. 4 Accommodaton rule This rule is 
brought into action by a single movement. The 
of the reading test carries a Thorington test tor 
heterophoria at 33 em 


baat k 


ual area of diplopia, to give some idea of its 


effect on tunction, kor this purpose | have 
modified the Lancaster test slightly, as this 
vives the answer to question 1 in a few sec 

onds and supplies the rest of the information 
required in five minutes. | shall not describe 
the Lancaster test, which is well known here 
in the country of its imventor-—all | have 
done ts to modify the background and method 
of recording, to superpose both on the same 
chart, together with the area of binocular 
vision, To the lancaster test 


SAVE Spare 


can be mounted on the reverse side of a 


Bjerrum screen. The most convenient material 
for thisa 44 in. (1.8&em.) balsa board, which, 
being light and soft, holds pins well and ts 
to lift 


for both tests and their rapid use is made 


CASS \rrangement of the test objects 


on a special stand 


GLAUCOMA TESTS 

\Ithough the initial diagnosis of glaucoma 
may be made visually, in many cases its ex 
clusion or confirmation requires the use of 
campimetry—a form of testing which is also 
required in following up many of these cases 

No test reflects so strongly the personality 
and power of observation of both patient and 
examiner, and an enormous waste of time 
occurs in attempting to apply it to the elderly 
and the unobservant, and often to patients 
with uncupped optic dises. This time is in- 
creased if the instruments employed are not 
self-recording—-the prejudice against the use 
of which I have never been able to under- 
stand 


‘The 


liable to produce in the young ophthalmolo 


anomalous results so obtained are 


w 
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gist that state of mind described in the 
phrase of Tacitus “Acribus initiis incurioso 
fine’’—"‘Early zeal leads to neglect.” 

The Anglo-Saxon countries have a curious 
faith in the digital estimation of tension, 
which is not shared by others. | am well 
aware that unless tonometer-checking  sta- 
tions exist inaccuracies in these instruments 
may occur. If we accept them, however, as 
doing no more than indicating high, middle, 
and low pressures, the failure of digital ob- 
servation, even when the method is applied 
by experienced ophthalmologists, is about 
33% —this has been clearly shown by Miller, 
of Basel, who, with four colleagues, examined 
316 eyes in this way. 

I never ask a patient whether he has seen 
a halo, as a certain number are color-blind 
and others are incapable of absorbing the 
description, The use of a thin layer of Lyco- 
podium powder between two plates of glass 
in a trial lens saves minutes of description 
and gets a clear “yes” or “no” as a response. 


rIME EFFECT OF NEW DEVICES 

‘Timing of the application of new devices 
in my Own practice, without a conscious at- 
tempt to hurry, showed (first series of Cases ) 
a material reduction in the time spent on 
axial refraction, increasing with use (second 
series) to 40%. This was partly offset by an 
unconscious increase in the time spent in ob- 
taining the history and in “exegeties.” Con 
ventional methods were used in the following 
time study of hospital refractions, and it re- 
inains for experiment to show whether in 
so personal a technique as refraction similar 
reduction can be obtained by others with the 
instruments described. 

It is certain that increase of the number 
of tests ina given time would enable a better 
grasp to be obtained of a case and would 
reduce that tendency, so apparent in a busy 
clinic, to make certain tests the subject of 
a further visit or visits and to make, as the 
song says, “manana, the busiest day of the 
week,” 


IRRITATION POINTS 


(phthalmodiagnostic technique is a pecu- 
liarly personal matter, especially the retrac- 
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tive portion of it. Some of my suggestions 
may be quite inapplicable in America. There 
is, however, one concept of the efficiency ex- 
pert which is of general application, “the irri- 
tation point.” 

\s the Romans said, “Vexatio dabit in 
tellectum” (“Knowledge comes from annoy- 
ance’), and anyone might gain information 
from applying the points to one’s practice. 

The obvious ones include “Damnation”— 
the beginner's reaction to tedium, suppressed 
by training; “dissonance,” due to reverber- 
ations from hard walls, floors, and corridors, 
and “diaphoresis,” from stuffy atmospheres. 

Less obvious is the “discarding” of tests 
to which lip service is paid, but which in 
many offices are covered with dust; and 
the “delegation” of tests to unskilled per- 
sonnel without the provision of instruments 
which permit of a “transfer of skill.” Exam- 
ples of this can be found in scotoma plotting 
and the verification of spectacles. 

Finally, “delay”—this has become accepted 
in many hospitals as inevitable, but it 1s in 


this field that the greatest possibilities exist. 


LOGISTICS AND PROCESS FLOW 

Timing of a variety of medical, surgical, 
and ophthalmic clinics by the Nuffield Trust 
showed that, although my own was the best 
in this respect, the patients waited 54.8 
minutes on an average for 8.2 minutes of 
medical attention, a figure which obviously 
offers room for improvement. 

In one year 39,000 consultations (this in 
cludes 2800 casualties but no orthoptic visits ) 
are dealt with by seven qualified persons (six 
doctors and one optometrist). Here, if Prof. 
Ida Mann's figures for 1946 are correct, we 
see a most striking contrast with the U.S. A 
Kor similar numbers in the United States, 
a medical staff of 29 was employed. If this 
is the regular ratio here, while my approach 
is still valid, my figures are little guide. 

The peak attendances were at the 9:15 
a. m. “casualty” and the 2:00 p. m. outpa- 
tient clinics, so that the plant was used fully 
for only part of the day. 
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OPHTHALMODIAGNOSTIC PROCESS 
The average wait between arrival and first 


examination was 29 minutes, and between 
the consultation and their test or treatment, 
20 minutes. This that 


should be better coordination between 


there 
the 
rate at which appointments are made, and 


suggests (a) 


(>) that the capacity of separate sections 


of the department should be adjusted to 
agree with the rate of the patients’ arrival 
there 


Three arguments are usually advanced 


against doing this: 
1. “Patients don't keep their 
253 


punctual; 167 were early by an average of 


appoint- 


metits.”’ timed patients; 29 were 
21 minutes, and 58 were late by an average 


of 1] 


time these figures cancel out. 


minutes. In other words, in point of 


2. “Consultation times vary greatly,” the 
extremes being 28 seconds and 20 minutes, 
and the average, 4.41 minutes. If patients 
had been given appointments at this inter- 
val, the maximum wait would have been 29 
minutes instead of 113 minutes. 

3. “Consultation times vary unpredict- 
Welch, of the Nuffield 
Bailey, of the Cambridge 


ably.” Brigadier 
Trust, and Dr 

Department of Human Ecology, showed in 
1952 that for queues of patients whose indi 
vidual processing takes an unpredictable 
time a certain statistical regularity emerges 
in the form of a Pearson type IIT curve 
Once the average time of processing and the 
interval that the afford to be 


idle have been decided, the optimum interval 


doctor can 


between appointments can be determined 
from. this. 
rIME STUDY OF THE OPTICIAN 


I am open to correction, but so far, I be 
lieve, you have no hospital optometrists. 
Though the idea may startle you, | can assure 
you we are most appreciative of their work 

On an average, an optometrist completed 
one refraction in 1O minutes. [his is not long, 
but many of these examinations were repeat 
checks of existing glasses and other patients 


were so nearly blind that refraction was dis 


continued after the first minute or so 


\s it was found that one attendance (not 
one patient) in five involved a refraction, if 
it was arranged for a surgeon to see one 
patient in four minutes, then an optician can 
do the refractive work for two surgeons—a 
rather surprising finding. The calculation is 


10 


riMING OF SECRETARIES 


The 


task, which varied with the surgeon 


ill-defined 
Stand- 
ing by and taking notes (about 31% of their 


secretaries had a rather 


work ) is particularly uneconomical, as in 140 
minutes’ standing by a surgeon, the secreta- 
ries spent only 9 minutes in actual stenog- 
raphy. This suggests that a dictaphone is a 
much more economical proposition, Another 
39% of their work could be eliminated by 
the redesigning of the department, 

It was finally suggested that as their duties 
they should select the notes (20 seconds) ; 
deprive patients of their hats, bags, and es- 
corts—008 patients brought escorts 
(15 seconds); measure the spectacles—ot 
one patient in five—-(45 seconds); do a vis 
ual acuity test for distance with glasses (60 
seconds ) ; redirect the patient and for general 


conversation (600° seconds). To facilitate 
this, colored direction lamps (permanently 
switched on) are provided over the doors 


in the final plan. 


(On leaving, the patient should be given 


a new appointment by the secretary, and 
conversation about this is estimated to take 
50 seconds. That is to say, the secretary 


should deal with one patient at about the 
same rate as the surgeons—four minutes 
At this point it becomes clear that the 
basic team in a clinic should be a secretary 
(taking four minutes a patient), a registrar 
(four minutes a patient), and an optician (10 
minutes 


a patient). \s registrars are per 


mitted by the Faculty of Leeds Infirmary 


only to do “follow-up” clinics, except in 
the official absence of the chief, it would be 
necessary to select the patients especially 
of this type when the registrar was unaccom 
panied by the chief. To meet 700 attendances 


a week at the rate of 45 per three-hour ses 
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sion would require 16 surgeons’ sessions ; 
that is to say, the (a) registrar team in a 
morning, five days a week for three hours, 
and the (b>) reyistrar team five afternoons a 
week, plus a chief on four of them, A house 
man would be required for two morning ses 
sions of three hours and would be mainly oc 
cupied in dealing with casualties. 

A team must be regarded not as a baseball 
team, but as a football team, all of whose 
members must be on the field simultaneously, 
otherwise congestion will occur. 

The dispensing optician was not dealt with 
in this study, as there was little delay for 
patients seeing him. 


ORTHOPTICS 
The 
of the 20 minutes spent on each treatment 


little time is wasted, but that of 12'4 minutes 


time study of orthoptists shows that 


taken for each inspection a certain amount 
of waste occurred in visual acuity testing of 
nonoccluded eyes. This was due to distrac 
tion of the child’s attention by other children 
and the to-and-fro walk of the orthoptist 
while pointing to the illiterate 


test’ types. 


The value of cubicles and the reflected type 


lor this work is well shown by comparing 
the for 1.38 
them, with 
those for Leeds (2.21 minutes), which does 
not 


hgures Manchester (average 


minutes per test), which uses 


NURSING 

The syringing of tear ducts, tonometry, 
certain dressings, and treatment of corneal 
uleers are carried out by nurses, One attend 
ance in three was found to require this serv- 
the average time taken being 4.36 min- 
utes. At the rate of 15 consultations an hour, 
half the time of a 


ice, 


avail- 
able for other duties, and it is suggested 


nurse should be 
that if the Dangerous Drugs Act allowed it, 
she might actually dole out the medicines to 
patients 

DISPENSING 


Prescription Delay.-As ophthalmic pa- 
tients attend frequently for observation, they 
do not require many changes in their pre- 
scriptions, and pass through the clinic much 
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more rapidly than do patients of other types, 
the requirements of a separate prescription 
for the hospital 
minimum of details (identity of patient and 


each patient with legal 
prescriber, amount and nature of drug, and 
the date, traceable for two years) requires 


a lot of writing. 


\nalysis showed that 84% of all pre- 
scriptions could be covered by the 10 printed 
cards | introduced in February, 1948, whose 


only the color 


novelty les in mnemonic 
code (for example, green for glaucoma, red 
for hot bathing), printing of, for example, 
four different types of drops for treating 
conjunctivitis on one card, three of which 
are crossed out, and the “tear-off” treatment 
section which the dispensary gives the patient 
with his drops, saving many explanations. A 
special box allows the card to be selected by 
the left hand and signed with the other, with 


a minimum of movement 


I had that writing 
(legally) includes printing for the name of 


hoped further as 
a drug, a combined signature and date stamp 
lhe 
legality of this particular point is undeter- 


might be employed to replace writing 


mined, however, and the pharmacist could, 
therefore, object to a prescriber thus iden- 
tifying himself 

Dispensing (Drug Issue).—I\t was found 
that the queue at the central dispensary, 70 
vd. away, led to great delay. Dispensing ay 
eraged 10.25 minutes per patient, of which 
30 seconds only was occupied in issuing 
drugs. It would be much better, therefore, 
if the patients could obtain their drugs in the 
Kye Department. Unfortunately, the short- 
age of pharmacists means that one could not 
be spared for the department itself, and the 
senior pharmacist objected to the medical 
staff issuing them on the grounds (a) that it 
would mean labeling bottles, which has never 
been done (though why is not clear), and 
\ct, 


“In any institu- 


(hb) that the Pharmacy and Poisons 
1933, paragraph 26, states: 
tion in which medicines are dispensed in a 
Pharmaceutical Department in charge of a 
person appointed for the purpose, all poisons 


other than those issued for use within the 


a 
. 


OPHTHALMODIAGNOSTIC PROCESS 


institution should be stored in that depart- 


that the word 


“stored” is employed, and not “dispensed,” 


ment.” It is interesting 
and [I cannot help wondering whether the 
legal requirements would satisfied by 
bringing the more commonly used medica- 
ments to the department in a wagon and 
wheeling it back when the clinic was over. 

We have not proceeded with this, however, 
as now that a patient has to pay Is. for 
each prescription, its collection is an added 
complication, 

TEACHING 

Only a small percentage of patients pro- 
vide physical signs for elementary teaching 
of students, and only a proportion of these 
are temperamentally suitable. It is possible 
during student teaching to make the explana- 
tions of to the 


patient, but whatever one does, the patient 


information or of comfort 


is bound to be delayed. This situation be 
comes progressively more complicated, and 
in one big center three patients in the past 
two years have threatened to sue the hospital 
for the delay occasioned by their being used 
for teaching purposes. The whole problem 
is so difficult that in a recent discussion on 
medical teaching a “panel of whole-time 
patients” The solution 
adopted here is based on that used at [din- 
burgh, where the subject of clinical ophthal- 
mology is divided into 30 lectures and clinical 
The 
lecture delivered in the theater next the de- 
partment is determined by the cases in the 
clinic. At 


was suggested. 


and didactic teachings are combined, 


the end of the lecture (carried 


out with lantern slides) these illustrative 


patients are produced for demonstration 


This 


the minimum number of patients are de- 


arrangement has the advantage that 
layed and that the physical signs which are 
difficult for the 


indicated in the pictures 


student to see are clearly 
Tuition in the use 
of instruments ts also essential in our branch 
of medicine and is obtained at Edinburgh by 


10 separate demonstrations of ophthalmos 
| | 


copy and retinoscopy, which the students 
carry out on each other, again without delay 


to patients. 


Since writing this, | have been made aware 
of the the 


viewer, which allows one to demonstrate the 


possibilities ot transparency 
points to be observed to a small audience. 
Theodore Hamblin has developed an attach- 
ment to the ordinary 35 mm. film projector 
for this purpose. 


| have found a transparency viewer, or the 
Hamblin attachment for a small projector, 
ideal for this purpose. It was found neces 
sary to photograph or commission paintings 
of slides of ordinary 


conditions, 


ranges consisted largely of curiosities or 
were lacking in the principle of contrast 
shown here, [It was also necessary to create 
“colloquial classifications” suited to this stvle 
of teaching 


DESIGN OF BUILDINGS 


Just as the appointment system can be 
made flexible to allow the 


surgeon at committee meetings, some emer 


for absences by 


gency, or even holidays, so it is suggested 
that a basie cubicle design should be em 
ployed which would give the patient the 
privacy all hospitals lack and which could 
he converted for the use of any member of 
the “team.” The cubicle is designed so that 
the switches are standard at two points, as is 
the mirror type. The door is curtained for 
privacy and is large enough to take a wheel 
chair, A “hatch” is also arranged so that 
the secretary can pass notes through to the 
surgeon, while there is also room for a few 
students to be taught and one seat for an 
escort if it is essential that he 


enter with 


the patient 

The size is also determined in part by the 
the The 
module, 3 ft , is an idea of the architect 


use of so-called modular system 
fin 
le Corbusier, who described his designs for 
houses 


as machines a habiter. Vhe unit is 


based on average shoulder width and floor 
navel distance, as standards. The whole de 
partment is altered by the insertion of these 
and a color scheme has been 


cubicles, new 


suggested, White is painted around the win 
dows and facing them, as well as for the ceil 
ing, as this has been found to be the most 


pleasant color for this purpose, and pink or 
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green (with the same, or lower, reflection 
coethcient) for the walls at right angles. A 
particolored scheme is chosen here for the 
sake of making the room more interesting. 
In order to get rid of noise, the floor is to be 
of cork and the ceiling of diacoustic units 
( perforated fiber board) backed by glass 
wool, ‘The question of coolness without noise 
can be dealt with by Ventaxia fans, which 
are silent. 

ne view of the efficiency engineer is epit- 
omized by the story of the machinist who, 
after being yiven tasks for each hand and 
asked 


sugvestions and said that the attachment of 


foot and, finally, his head, was for 
a broom to the back of his belt would enable 


him to sweep the surrounding floor, 

\s you will have seen from my account, 
the efficiency engineer aims to improve the 
lot of all concerned in a given department. 
Whether this technique, so successful in the 
industrial field, will succeed in meeting the 
emergencies of hospital life, committees, il 
nesses, holidays, restrictions of registrars to 
follow-up clinics (except during officially 
of the 
forth, is something that only trial will reveal. 


sanctioned absence chief), and so 
It is also interesting to note that this “spread- 
out” of appointments may permit of reduc 
tion of one nurse, one secretary, and some 


orthopties staff. 


Unfortunately, this scheme remains a tour 
de-force, as, owing to building difficulties in 
England, | have been unable to carry it into 
full effect, though similar designs are work 
ing successfully in other British clinics 


EXEGETICS 


Guérir quelquefois, soulager souvent, consoler 


toujours Prudeau 


When I sent this paper to Dr. Ffrangeon 
Roberts, his reaction was most interesting. 
“This assembly line belt system,” he wrote, 
“is rather horrifying; but I suppose it is the 
only possible answer to universal invalidism.” 

His of the 
psychological side of the problem, which is so 


first thought was, in fact, 


prominent in ophthalmic patients. The ‘“oph- 
thalmic myth” is a wonderful net for neu- 
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rotics, whom nothing will cure but a change 
in milieu, and in so many degenerative cases 
there is no cure but “earth on the chest.” 
Reconciliation of the patient to his symptoms 
may be the hardest and slowest part of our 
task. The first essential is an explanation of 
the the in 
terms which the patient's mind can both 


grasp and tolerate. 


location and nature of disease 


\n unblown glass eye, 
for instance, has saved me hours in explain- 
and believed 


ing “myopia” “astigmatism,” 


by many to be diseases rather than de- 


formities 


Sometimes a link with ancestral eye disease 
comlorts the patient so much that one won 
ders whether he had regarded his trouble as 
due to divine retribution 


lewis Carroll, in his poem “The Hunting 
of the Snark,” hit on a psychological truth 
when he said, “What I tell you three times 
is true.” Even the use of this device in ex- 
plaining the disease process to a patient may 
leave his face blank with incomprehension 
until, at a chance phrase, his face lights up. 

[ have come to call these phrases key 
words—"‘key words” because the differences 


in educational and 
patient are greater than we realize. An Eng- 


lish laborer who tells you his “nerves are 


bac kground of doctor 


shattered” may literally visualize a nerve 


tonic advertisement, with gaps in the lines 
here and there. 


Such phrases—‘rheumatism,” “anemia,” 


“blood pressure” are comforting, because 


vague terms rarely indicate serious trouble. 


They give with organic disease a continuity 
of mental perspective, while they provide 
the neurotic with a socially acceptable label 


on which he can “dine out.” Such phrases 
vary with nationality and suffer a declen- 
sion with social position, for example : 

“It's your age Mrs. Bloggs”; “You aren't 
getting know, Mrs. 
Smythe”; “Anno Domini, I'm afraid Mrs. 
Bassington-Bassington,” 


any younger, you 
terminating in the 
magnificent verbal guillotine attributed to 
Sir William Gull—‘Nature never forgives 
and never forgets, dear duchess ; that will be 
three guineas precisely.” 
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I am sure that a study of such specific 
phrases known to the psychologists under the 
generic term of “communication” would en 
able us to comfort far more people and far 
more quickly than we do today. Care must 
be taken in their application, however, that 
in pandering to the undue nominalism of the 
lay mind we do not lose sight of the true 
facts as we see them, and that such semantic 
stereotypes 


have an agreed meaning. As 


Lord Melbourne once said to his cabinet, “‘] 


do not mind what damned lie we tell, gentle 


men, but no man leaves this room until we 
have decided which damned lie it is going 


to be!” 


In conclusion, my thesis is in part in tune 
with the American feeling for efficiency as 
an ideal, but in part runs counter to it in sug 
gesting that indefinite expansion of facilities 
is not the solution to all problems. I would 
remind you, however, of the words of Appol- 
lonius, in the “Satyricon” of Petronius, 
which, in principle, underlie all intellectual 


endeavor. 


“Artis severae si quis ambit effectus, 
Mentemque magnis applicat prius mores 
Frugalitatis lege poliat exacta,” 

“If any seeks for success in stern art and applies 
tasks, let first 


character by the rigid law of frugality.” 


his mind to great him pertect his 
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CAtuine Amblyopia 


Report of a Case 


MILTON H. LINCOFF, M.D., St. Louis 


The case of quinine amblyopia to be re 
ported is considered of interest for several 


reasons, First, since the amblyopia occurred 


during a period of hospitalization for another 


condition, the opportunity arose for immedi 
ate, as well as continued, close ocular obser 
vation. Second, corticotropin (adrenocortico 
tropic hormone) was employed in the treat 


ment of the quinine amblyopia 


REPORT OF CASI 
\ 4%-year-old 


urgical 


white man was admitted to the 


service of the Veterans 
Hospital, Jefferson Barracks, Mo., 


lor treatment ot 


\dmuinistration 
on Oct 1953 
a peripheral vascular disorder ot 
the lower extremities, 


manitested by imtermittent 


claudication and deficient pedal pulses 


The patient was first 


seen by members of the 


ophthalmology department four days later, within 


From the Veterans Administration Hospital 


Fig. 1 


45 minutes after he developed sudden complete 


flush 
ing, vomiting, tinnitus, and partial bilateral deafness 


bilateral blindness, associated with dizziness, 


Review of the medication revealed that the patient 


had received a total of O.8 gm. of oral quinine 


sulfate in 0.2 gm. doses during the preceding two 


days, the last dose being given two hours before 


the onset of blindness. He had also received a total 


of 1.4 gm. of oral quinidine sulfate 


in 0.2 gm. doses 


starting four days before, but this medication had 
onset. The 


that 


discontinued 28 
both 


been 


hours betore the 


dose of these drugs was well within 


recommended 


Immediate eye examination revealed the absence 


of light dilated, 
fixed pupils. The 


normal, The 


perception bilaterally and 


widely 


extraocular movements were 


optic discs were well marginated and 


pale, particularly in the left eye. The 
markedly 


arterioles 


were constricted 


beginning their 


emergence trom the disc. In some areas they were 


constricted to mere thread The veins appeared 


normal, and the maculae were slightly granular 


with shimmering reflexes. Only a few localized 


areas of edema and exudate were present (Fig. 1) 


It was felt that this dramatic reaction to such 


small doses of quinine represented a type of hyper 


sensitivity reaction, since many people take much 


Quinine amblyopia 


fall 
4q 
3 
— 
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QUININE AMBLYOPIA 


larger doses over long periods of time without ment was continued for two weeks, and then the 
apparent ill effect. This prompted the immediate intravenous administration of corticotropin was 
trial of intravenous corticotropin in an attempt to gradually decreased and stopped. Oral nicotinic acid 
block this severe reaction in some manner. How with vitamin By and thiamine was then substituted 
ever, it did not seem justified to withhold other for the intravenous therapy 

treatment in order to evaluate the adrenocortico Kight hours after treatment was instituted, the 


tropic hormone vision was light perception, and hearing was im 


Visual fields for 20/330 white three and one-half months after onset 


Fig. . Visual fields for 20/330 white 11 months after onset 


Immediately the quinine was discontinued, and a proved. On the following day the viston was cor 
regimen of treatment was instituted with a daily rectible to 20/20 ©. D., and 20/25 O. S., and the 
liter of 5% dextrose in water containing 20 mg. of | pupils reacted slightly to light. However, the field 
corticotropin with 10007 of vitamin By and 300 meg at that time were constricted to a few degrees of 
of thiamine administered intravenously over a central fields with steep edges. The vision improved 
10-hour period. An intravenous vasodilator was to 20/20 O.U. after the first few days, and the field 


also given in the form of tolazoline (Priscoline) rapidly improved and stabilized over a three-month 


hydrochloride, 25 mg. three times a day. This treat period to that shown in Figure 2. With a smaller, 
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A 


5/330 white target the left field was 


ring 


visual 


degree smaller centrally and the scotoma 


extended to the periphery in the superior temporal 


portion. The right visual field was just slightly 


malles ith this target 


Frequent observation during the ec reat 


ment revealed that the optic disc hecame 


week 


the te 


lightly less pale, but then, after one gradually 


became waxy. Over a wee 


three 


exudates gradually were replaced with small atré 


pine areas. The arterioles remained of the same 


iliber for the first 10 days, and then the 


that 1s, 


oiter 


noted paradox further arteriolar constric 


thon 


of the gradually improving field, wa 


observed. Repeated fundus examination during and 


alter vasodilator 


intravenous 
obser able 
Another 


noted in this case. The 


therapy revealed no 


dilatation of the 


vessels 


interesting fundus phenomenon wa 


arterioles were constricted 


maximally at the disc, and some remained of the 


ame caliber or even dilated rather than 


they 


slightl 


narrowing im the usual manner, as coursed 


peripherally 
\t the follow-up examination, thre 


halt 


vision remamed 20/15 


al d Corie 


ifter the onset, the 
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and the field stabilized. The 


parently had 


appeared 
little 


patier ap 
difficulty in adjusting to his 
decreased field of vision 
Occasional tinnitus remained iudiogram 
as indicative of sl consistent 
hat found uw 1 itoxicati actical 
he hearing 
patient did not returt 
n months lates ing ‘ vision had 


gradually become poorer as correctible at 


ual field had markedly 
Figure 3. The field 
target was 


this time to 20/20 


but the vi 


decrea hown in visual 


with a 330) white only very slightly 


constricted The 
difficulty 


more patient howed pronounced 


with ordinary ambulation, especially in 


reduced light. The fundi were unchanged except for 


the addition of slight diffuse pigmentary change 


Though the prognosis for improvement of vision 


vas considered practically nil at this time, a course 


of daily intermuscular injections of 5007 of vitamin 


Ine was administered for 12 days and the it jections 
veek for 4 


also given 50 me. of 


then continued twice a veeks. The pa 


tient wa mcotinic acid three 


times a day. There was no subjective 


visual field 


improvement 
r mmprovement im the 


— 
pet 
4 
a 
a 
4g 4 
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Mycotic Snfection of the Eye 


Monosporium Apiospermum Associated with Corneal Ulcer 


ELMER E. PAUTLER, M.D., Fort Knox, Ky. 

R. WINSTON ROBERTS, M.D., Winston-Salem, N.C. 
and 

PARKER R. BEAMER, Ph.D., M.D., Indianapolis 


Although dermatophytes occasionally in 
fect superficial portions of the mucous mem 
brane and skin of the eyelids, primary and 
infections of the e are 


secondary mycot 


relatively rare Pirge recently published an 
excellent comprehensive review, with mort 
than 300 references, dealing with infections 
of the eye caused by fungi and fungus-like 
Therefore, a detailed 


highe r bacteria sum 


mary of the literature would hardly serve any 
significant purpose in this paper. An exten 
sive review of many published papers on the 
general subject failed to disclose any instance 
in which Monosporium apiospermum was as 
sociated with corneal ulcer or other infection 
of the eye. The purpose of this paper is to pre 
sent the clinical and pathologic observations 
in a patient with corneal ulcer and hypopyon 
which failed to respond to antibiotics, sulfon 


amide drugs, or other therapeutic measures, 


which are usually successful. M. apiospermum 
was cultured from the lesion, and fungi were 
demonstrated in histologic sections of the 
eye. Inasmuch as Micrococcus pyogenes var. 
aureus ([ Staphylococcus aureus) was present 
also, one cannot be certain as to whether the 
fungus was the primary causal agent or a 
secondary invader. However, failure of the 
lesion to respond to antibacterial agents, in 
doses usually adequate, indicates that M. 
apiospermum played a significant role in the 
disease. 

From the Departments of Pathology and Sur 


gery (Section of Ophthalmology), 
School of Medicine of Wake 


Winston-Salem, N. C., and the 


sowman Gray 
Forest College, 
Department of 
Pathology, Indiana University School of Medicine, 
Trainee, National Cancer Institute (Dr. Paut- 
Present Army Medical Research 


ler) address 


Laboratory, Fort Knox, Ky 


CLINICAL HISTORY 


\ white married farmer, 39 years old, had ex- 


perienced excessive tearing of the leit eye for 17 
days, with pain in the left eye and jaw for 14 days, 
North Carolina Baptist 


alter the 


prior to admission to the 
Hospital. A few 


the patient 


days symptoms began, 


physician, who noted an 
started 


Shortly 


consulted a 
with 
thereafter the 


uleer of the cornea and treatment 


atropine and cortisone 


patient consul other physician, who began 


treatment of the corneal ulcer with an imtramuscu 


lar injection of 


penicillin, The intensity of the 


pain seemed to increase, and no objective signs 


of improvement were noted after a second dose of 
\t that time the 
onsult « ot WLR 


Significant physical findings were 


left eye The 


patient was sent to 
further treatment 
limited to the 


) lor 


bulbar and palpebral conjunctivae 


were fiery red, and a relatively large ulcer involved 
all the cornea except for 
\ collection of 
present m the inferior portion 
ber The fundus was 


althoug! the red 


a small band superiorly. 


opaque, gray-white exudate was 


of the anterior cham 
not visualized satisfactorily, 
reflex was observed through the 


band Phe 


with hypopyon was 


superior previous diagnosis of corneal 


ulcer contirmed., [Examination 


of the right eye revealed no significant abnormal- 


ithe Ihe patient's teeth were carious 


Grade 


apex of the 


and in gen- 


erally poor condition, and a “blowing” 


murmur was heard over the 


Otherwise, all 


heart. 


observations made in a complete 
physical examination were regarded as being within 
normal range 
Laboratory examinations performed at the time 
of admission revealed no unusual findings except 
for leucocytosis. The total number of 
cells was 16,600 per 
blood, 


mented neutrophiles, 


white blood 
cubs 
differential 
69% ; 


millimeter of capillary 
with a count as follows: seg 

nonsegmented neutro 
21% ; monocytes, 2%; 
basophiles, 1% There were 
5,500,000 erythrocytes per cubic millimeter, and the 
hemoglobin content of the blood was 16 gm. per 100 
ml. A specimen of urine revealed a specific gravity 
of 1,005. Tests for albumin and reducing sugars 


were negative, and no abnormalities 


philes, 5% lymphocytes, 


eosinophiles, 2% 


were noted in 


the microscopic examination of centrifugated 
The Eagle complement fixation and standard 


tests 


urine 
Kahn 


dence 


precipitin revealed no serologic evi- 


of syphilis 


During hospitalization the rather severe pain 


in the left eye was alleviated by meperidine 
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odeine 
Material 


was cultured 


(Demerol), « 


barbital 


acetylsalicylic acid, and pheno 
craped from the corneal lesion 
started 
fortified 

(triple 


and treatment was with or 


dinarily adequate doses of penicillin, 


meth-dia-mer-sulfonamide sulfonamide ) 


emulsion, sulfacetamide, dihydrostreptomycin, chlor 


umphenicol, and atropine. In addition, warm saline 


compresses were applied to the eye, and, approxi 


mately on the third day, there seemed to be slight 


improvement in the general condition of the eye 


However, cultures made on the fifth hospital day 


yielded results essentially identical with those ob 


served in the previous cultures. By the seventh 
day of hospitalization and treatment by drugs with 
a broad antimicrobial spectrum, the general condi 
tion of the eye seemed to be no better, but possibly 
Urinalysis at this revealed a 
1.014, reducing 
s, but with a slightly positive test for albumin 
Occasional blood = cells, 


noted in the microscopic 


worse time specif 


gravity of with no evidence of 
ugar 
and 


white erythrocytes, 


casts were examination. 
Qn the 7th to the 10th day injections of typhoid and 
paratyphoid vaccine were administered as a means 
of fever therapy, but no improvement was noted 
Corneal again, and the 
growth was not significantly different from that ob 


served previously 


scrapings were cultured 
Owing to the failure of medical 
therapeutic made to 


The procedure was performed 


measures, a decision was 


enucleate the eye 
successfully on the 12th hospital day, using anes 


thesia with thiopental (Pentothal) sodium, tubo 


curarine chloride U, S. P., and oxygen. Except for 
y I 


considerable bleeding, no complications were en 


countered, The patient recovered uneventfully, and 


he was discharged from the hospital on the fourth 
postoperative day 


MICROBIOLOGIC STUDIES 

Corneal scrapings were suspended in a 
small portion of tryptose broth (approxi 
mately 1 ml.), and aliquots of the suspension 
were cultured on blood-tryptose agar, tryp 
tose broth, and thioglycollate broth, the last 
medium being included for detecting growth 
of anaerobic organisms. These cultures were 
incubated at 37 C. In addition, aliquots of the 
suspension of corneal scrapings were inocu 
lated on Sabouraud’s dextrose agar and incu 
bated at room temperature, Other portions of 
the suspension were used for preparation of 
smears, which were stained by a modified 
(jram method and examined directly in order 
to make correlations with the results from 
cultures 

All three specimens (collected on the Ist, 
5th, and 10th days of hospitalization) yielded 
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essentially similar findings on microscopic 


examination of smears and cultures. Gram 
positive cocei in irregular small groups and 
diphtheroids were noted in all the smears, and 
several hemolytic and nonhemolytic colonies 


of M 


and a 


pyogenes var. aureus (staphylococci ) 


few colonies of Corynebacterium sp 
(diphtheroids) were isolated from the cor 
responding cultures. Two colonies of a fungus 
were noted in the first set of cultures, but 
these were interpreted, erroneously, as prob 
able contaminants. Owing to the facts that 
there were only two colonies and fungi were 
not noted in the first smears, the organisms 
were discarded without having been identified 
specifically. However, when the same type 
of growth was noted in the second and third 
sets of cultures and occasional hyphal frag 


ments were observed in the direct 


smears, 
transplants were made for further study and 
identification. 

Although the fungus could be isolated on 
hlood-tryptose agar plates incubated at 37 C., 
the colonies were relatively small and flat, 
developed more slowly, and produced only 
More 


growth occurred on Sabouraud’s dextrose 


slight aerial growth. characteristic 
agar incubated at room temperature. Colonies 
attained diameters of 2 to 8 mm. within three 
to five days after inoculation. They increased 
in size fairly rapidly, ranging from 30 to 40 
mm Aerial 
hyphae developed early in the cycle, produc 


in diameter in 14 to 16 days. 


ing a velvet-like, white colony. By the seventh 
or eighth day of growth, the white aerial 
mycelium was fairly abundant, and the colony 
was flutfy and cotton-like. Shortly there 
after the mycelium turned gray, and finally 
to a light tan, particularly in the more central 
portion of the colony. Microscopic exam 
ination revealed hyphae which were spar 
ingly septate and averaged approximately 4p 
to 6 in width, Preparations made from 
velvet-like and fluffy white colonies revealed 
numerous relatively long and slender conid 
iophores, each of which terminated in a 
single ovoid conidium, approximately 10g to 
14p in the longer axis and 6p to 10p in the 
shorter axis. Similar conidia were noted also 


on shorter, stump-like conidiophores devel 


3 
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VONOSPORIUM INFECTION OF 
oped laterally from the hyphae in the my 


celium mass. Terminal, lateral, and inter 
calary chlamydospores were relatively rare in 
younger cultures on Sabouraud’s dextrose 
agar, but were fairly abundant in the older, 
pigmented colonies, especially those devel 
None of the cultures 


revealed evidence of sexual structures (1. e€ 


oped on corn meal agar 


ascocarp and/or asci with ascospores), and 


the fungus was identified as M. apio 


spermum.* 


PATHOLOGIC STUDIES 


The enucleated eye was not unusual in 


shape, but it seemed tenser and_ slightly 


big. 1 Portion of cornea (lower part of field), 
anterior chamber (middle of field), and iris and 
ciliary body (upper part of field). Fibrinopurulent 
exudate is adherent to the inner portion of the de 
generated and fragmented cornea, Similar exudate 
is adherent to the iris, and there is infiltration of 
inflammatory cells in the muscle. Reduced % from 
magnification of approximately 30. 


larger than the average, the axis oculi meas 
uring 28mm. In general the sclera was gray 
white, smooth, and glistening, but the antero 
inferior portion was slightly rough and 
speckled with tiny red-brown foci. The en 
tire corneal surface was defective and rough, 
presenting as irregular, confluent patches of 
opaque gray-yellow, slightly shaggy material. 
in the inferior 


Similar material was found 


half of the anterior chamber. The crystalline 


lens was of the usual biconvex shape, ap 


proximately 10 by 5 mm. in size, and its 
transparency seemed unimpaired, Examina 


tion of the vitreous humor, head of the opti 


*Dr. Norman F 
School of Medicine, 


made 


Duke 
of the 


Conant, University 


studied one cultures and 


a confirmatory identification 


Fig. 2.—Low-power view of sclerocorneal region 
adjacent to the iridial angle The exudate consists 
of polymorphonuclear leucocytes and mononuclear 
macrophages enmeshed within fine and 
strands of fibrin. The epithelial cells of the sclera 
are involved in profound degenerative changes. Re 
duced % from magnification of approximately 
100). 


coarse 


nerve, and other structures revealed no gross 
abnormalities. 

Paraffin sections were stained with hema 
toxylin and eosin and by MacCallum’s modi 
fication of the Goodpasture-Gram technique. 
that the 
external layer of corneal epithelial cells and 


Microscopic examination revealed 
the underlying elastic lamina were denuded, 
and that a thin pseudomembrane of fibrin 
opurulent exudete was in direct contact with 
portions of the substantia propria of the 
cornea. Portions of the substantia propria 
The an 
filled 


exudate, which was adherent to the internal 


were degenerated and fragmented 


terior chamber was partially with 


epithelial layer of the sclerocorneal junction 


hig. 3.—Oil-immersion view of a portion of the 
exudate illustrated in bigure 2 Note the hyphae 
and ovoid conidia, which are morphologically chat 
acteristic of similar structures in cultures of M 
aplospermum Reduced %& from magnification of 
approximately 1000 


or 
— 
= 
= 
~ 
\ 


A 


and extended along the inner portion of the 
cornea almost to the vertex corneae ( ig. 1) 


The exudate consisted chiefly of polymor 


phonuclear leucocytes with numerous mono 


nuclear macrophages, enmeshed within an 


irregular network of fine and coarse strands 
of fibrin (Fig, 2), Polymorphonuclear leuco 
cytes 
cattered diffusely and in small aggregates 
throughout the pectinate ligament, the spaces 
of the iridial angle, the ciliary body. and 
the iris. In several areas the exudate lying 
Iree in the anterior chamber, and that en 
meshed within the connective tissue of the 
iridial angle, contained relatively long and 
short fragments of septate fungal hyphae and 
ovoid 3). These 
were morphologically characteristic of those 


of M 


Mic roscopl colonies, or mycoth “vranules,” 


conidia (Fig structures 


observed cultures aplospermum 


were not observed. Gram stains of the his 


tologic sections also revealed several Gram 
positive cocer scattered diffusely throughout 
the exudate 

COMMENT 


Ihe 


ports concerning infection of the eyelids and 


medical literature contains many. re 


conjunctiva, the sclera and cornea, and cer 


tain intraocular 


with 
Al 
though completely satisfactory data are not 
the the fol 


lowing organisms have been incriminated as 


structures associated 


lung: and fungus-like higher bacteria. 


ivailable in several of papers, 


primary causal agents or secondary invaders 


of considerable importance: Histoplasma 


Blas 


Cryptococcus 


imumitis 


capsulatum Cocecidioides 


dermiatitidis + 
(‘Torula ) 


tomyces 
neolormans Sporotrichum 


( Monilia )*; 


Schenckit £; Candida albicans 


hromoblastomyces” ( Jospora (sleno 
spora 
Mueor Rhinosporidium and 


\ctinomyces, Streptothrix, and Nocardia 


Cephalosporium 


Seeberi,§ 


The references cited are not to be regarded 
as complete, but are merely representative 

and 4 

s 6 and 7 


14 and 15 
4 and 16 


+ References 
t Reference 
§ References 

References 
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and mononuclear macrophages were 


M. A. ARCHIVES OF OPHTHAI VOLOGY 
papers that report instances in which differ 
ent fungi and fungus-like higher bacteria in 
volved the eye or its accessory structures. We 
believe this paper records the first instance 
in which M 


as a causal agent or significant secondary in 


aplospermum was incriminated 
vader in a corneal uleer which progressed te 
involve the anterior chamber and associated 
intraocular structures 

M 


perfect, representing the asexual (or imper 


aplospermum is one of the fungi im- 


lect ) phase ot one of the \scomycetes, \1e 


scheria Boydii. Most of the strains isolated 


from human lesions do not develop sexual 


spores (ascospores) and are classified 


Monosporium species. ‘These organisms are 


members of a heterogeneous group of fungi 
which sometimes cause disease 


In man 


known 
This infection 
affecting the feet usually, but other parts may 


as maduromycosis, or mycetoma.# 


clinical entity is a chronic 


he involved, with the de velopment of tumor- 
like masses of granulomatous inflammation 
and draining sinuses. The disease has been 
encountered in many parts of the world, in 
cluding several regions in the United States. 
where it is more prevalent in the South. The 
vast majority of these infections occur in 
men who are farmers, in the third and fourth 
decades of life, and the relatively few women 
the 


Very 


who contract disease are usually farm 


dwellers often there is a history ot 


relatively minor injury, such as a scratch or 
puncture ot the skin by a splinter, especially 
In persons who go barefooted 


The fungi which cause mycetomas in 


Mian 
are apparently widely disseminated in nature, 
them 
which may persist on plants, decaying vege 


spermum has been isolated from samples of 


and most of are saprophytic forms 


tation, and in soil kor example, ip1o 


soil \s compared with many other infec 
this he 


garded as a good example of a virulent or 


" References 16 and 17 


tious agents, fungus would not re 


# Certain species of Glenospora, Cephalosporium, 
Phialophora, Madurella, and 


also, incriminated as 


Indiella, Aspergillus, 


have been causal agents of 


this disease As noted above, some of these have 


occurred in ophthalmic infections as well 


—_ 

pre: 

4 

ag 

ie 

q 
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MONOSPORIUM INFECTION OF EYE 


\pparently, numerous human beings 


ganism 


may come im contact with it almost con 
stantly, but it causes disease in man rela 
tively rarely. Man must be endowed with 
some degree ot natural resistance, pt rhaps 
dependent largely on the skin and mucous 


membranes functioning as mechanical and/or 


phystologi barriers Under certain condi 


tions, howeve r, natural resistance ts thwarte d 


for example, by an injury, and the tungus 


manages to gain entry to underlying, rela 


tively more suSceptible tissues Ilere it 
usually produces an insidious, slowly “‘smol 
dering,” long-lasting infection in the host, 


with little or no tendency to disseminate to 
distant parts 
The the 


patient was not determined, nor did ques 


exact source of infection im this 


any int clue regarding 


the 


tioning reveal 


the \lonosporium wa 
should 


probably 


mode by which 


transmitted to the eve. However, one 
emphasize (1) that the organism ts 
and (2) that 


ictivels 


disseminated widely in nature, 
the 


engaged im farm work 


patient was a middle-aged man, 
Although there was 
no knowledge of suffering an injury to the 
left eve prior t the onset of the ce rneal ulcet 
it seems reasonable to postulate that he may 
have had an injury which he did not remem 
ber or recognize as such. A defect in the cor 
neal epithelium probably pros ided an excellent 
the Mono 


ind bacteria invaded internal stru 


portal of entry through which 
sporium 
tures of the eye 

of that 
that the 


would not be « 


experience with thi patient, and most 


recorded in the literature, mdicate 


sulfonamide drugs and antibiotics 


xpected to have specitic 
| | 
activitv. llowever, these 


cidal or fungistats 


substances may help to control concomitant 


bacterial infection. If the eve is extensivels 


involved by Monosporium or similar organ 
isms, enucleation would seem to be the pro 
cedure of choice in attempting to obliterate 
the disease 

SUMMARY 


Lhe 


findings 


clinical, microbiologic, and pathologi 


in a patient with corneal ulcer, 


hypopyoen, and iridocyelitis are presented 


M. apiospermum was cultured from the ex 


characteristi 


udate, and morphologically 


cle monstrated 1 


This 


case is believed to be the first reported in 


fungous structures 


histologi 


~ 


were 


sections of the enucleated eye 


stance in which corneal ulcer and intraocular 


infection were asso iated with a species ot 


Monosportum. Sulfonann le drugs and anti 


biotics were not effective in controlling the 


intection 
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Chnical Significance of 


Entoptic P 


BRUNO S. PRIESTLEY, MD. 
and 
KENNETH FOREE, M.D., New York 


I-ntoptic phenomena are, to the average 


ophthalmologist, items of physiologic curi 


osity rather than useful clinical tools. 


Scheerer’s phenomenon, which renders red 
blood cells circulating in the paramacular 
region visible, 


and brushes, 


which test the integrity of the nerve fibers of 


Haidinger’s 


Hlenle’s layer, are two of the entoptic phe 
nomena which have advanced from experi 
mental investigation to clinical application 
They have proved to be of considerable prac 
tical importance, and it is unfortunate that 
they have not gained the popularity they de 
serve. We have applied these phenomena to 
to the study of several patients at the New 
York Eye and Ear Infirmary and have en- 
deavored to analyze and interpret the results 


SCHEERER'’S PHENOMENON 

articles, 
Scheerer states that more than a dozen au 
thors, Helmholtz and 
Purkinje, have described the phenomenon 
now 


In one of his fundamental 


among whom are 


known as Scheerer’s phenomenon 


Nearly all of them made their observation by 
just looking at the sky, or by looking at a 
snowfield with a blue glass, and did not at 


tach much importance to this observation 
Fortin, in 1901, was the first to employ an 
instrument for this purpose; he used a mer 
cury vapor lamp with a condensing lens 
Scheerer used a Zeiss arc lamp and two 
Uviol glass filters with a wave length of 
3500 to 4500 A., and then two condensing 

Paper read at the Annual Alumni Spring Meet 
ing, New York Eye and Ear Infirmary, April 19, 
1954 
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lenses. In order to narrow the field of obser 


vation, he with a 
4.5 cm. and the second with a 


diameter of 2.5 cm. 


used two lenses, the first 
diameter of 
With this arrangement 
the patient sees a brightly illuminated field 
of a light blue color limited to the macular 
and paramacular region. 

There is no danger to the retina or to the 
conjunctiva. the apparatus, 
which used an are lamp, an after-image of a 


original 


light yellow-green color was present, but in 
our arrangement no after-image is present 
and 


any other examination can be 


carried 
The 


present study was carried out with a stand 


out, even visual acuity determination 


ard projection apparatus, using a Uviol glass 
filter and a condensing lens system.* 

As soon as the patient begins to look into 
the lighted field, he sees the flying corpuscles. 
\fter a few seconds they become even clearer 

only after several minutes will fatigue set 
in and blur the picture. The corpuscles fly 
apparently without any rule in all direc- 
tions, but very soon it becomes clear that 
there are some principal directions that are 
constantly followed and that in the main are 
radial to the macula, and that there are other 
paths that skirt the macula. If one pays at 
tention only to the brightest corpuscles, one 
will field about 20 to 30 


which appear suddenly at a margin of the 


find in a normal 


field or at any place in the field with a sudden 
jerk. They move along a straight or a curved 
line with diminishing velocity, and they then 
disappear just as suddenly as they appear ; 
sometimes they seem to hesitate until they 
receive a new push, then disappear abruptly 
The length of their path is on an average 
about half the diameter of the whole illum 
inated field. These paths seem to be constant 

*In the course of our research we have devel- 
oped a completely different and better apparatus. 


It will be described in detail in a later publication 
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ENTOPTIC PHENOMENA 

The sudden acceleration is synchronous 
with the systole, i. e., the dilatation of ar- 
teries, but is slightly retarded in relation to 
the radial pulse. All the corpuscles move at 
the same time, thus giving proof that they 
are located in the arterial part of the vessel 
system. The luminous points are always seen 
From a 
comparison of the paths of the red blood cells 
and the figure of Purkinje, one comes to the 


in Indian file, never two together. 


conclusion that these red blood cells are in 
the retinal arterioles. The visibility does not 
depend on refractive status or visual acuity. 

In performance of the examination, the 
patient is seated and the head placed in a 
head rest. The light is focused on the pupil 
lary area, The patient is asked to look into 
the center of the light source and to observe 
the presence or absence of moving particles 
He is asked to fix in the center of the light, 
where there are no particles. This area is 
called Maxwell's spot and corresponds to the 
foveal region. These moving particles are red 
blood cells. There are various interpretations 
of the mechanism of production of the phe- 
nomenon, and they can be summarized as 
(1) total internal reflection of the 
short-wave-length light, which takes place in 


follows: 


the red blood cells; (2) fluorescence of hemo 
globin with this wave length, and (3) the 
the 
which come to a focus in the pupil and reach 


unusual direction of beams of light 


the retina at a more divergent angle than the 
usual beams, thus stimulating a greater num 
ber of rods and cones. 

The relatively small number of luminous 
points have led some observers to believe 
that they are not red but white blood cells. 
Adler gives a comprehensive description of 
the problem as follows: 


To account for the small number of spots, it 
has been suggested that the red corpuscles overlap 
one another in a capillary, and therefore cast a 
continuous shadow on the retina, but when a white 
cell is present among the red cells, this does not 
absorb the blue light, having no hemoglobin, and 
produces a rift in the shadow figure. This rift cor- 
responds to what is seen as a fine bright moving 
point. Thus, one sees the white corpuscles by the 
contrast with the red corpuscles and sees them best 


in light which casts the best shadow, that is, makes 


the greatest contrast. Since red light passes almost 


equally well through both erythrocytes and leuco 
cytes, a contrast does not appear. 

At the present time it cannot be said which of 
these theories is correct. There can be scarcely any 
doubt that the phenomenon is connected intimately 
with the circulation of the blood 

The following responses are possible: 

1. The patient may report 20 to 25 cells 
with a pulsating motion—this is a normal 
response. 

2. The patient may report (@) fewer cells 
in one eye than in the other, (b) corpuscles 
in uniform motion, or (c) a decreased num 
ber of cells in one sector. These are abnormal 
responses. 

3. The patient may report no cells—the 
most abnormal response of the three. 

The Scheerer phenomenon is not a diffi 
cult one to perceive; it requires only some 
observation and no great amount of intelli 
gence. It requires far less power of concen 


than a visual field determination 


2, and 3). 


tration 
(Figs. 1, 

The phenomenon can be modified by the 
action of drugs, as shown by Fischer, who 
on his own eye proved that miotics, mydri 
atics, and other drugs affect Scheerer’s phe 
nomencii. Pilocarpine and physostigmine 
cause Maxwell's spot to increase, and fewer 
red cells are visible. Amyl nitrite slows down 
the speed of motion of the red blood cells 
Homatropine and atropine cause Maxwell's 
spot to become smaller and more red blood 
cells to become visible. Nagel was the first to 
notice that pressure on the sclera increased 
the number of red blood cells. Vasopressors 


and vasodilators also have an effect on 
Scheerer’s phenomenon, although this effect 
is not widely known, and will be the subject 
of further investigation. 

Horniker, who devoted a lifetime to the 
study of this phenomenon, reached the fol 


lowing conclusion: In a healthy eye uniform 


motion is always a sign of a vasoneurosis, 


i. €., a spastic contraction of the retinal ar 


terioles, Diseases of the posterior pole 
change the type of the movement. 

In old retinitis, the movement is also uni 
form. In all cases of arteriosclerotic changes 
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A. 


hig. 1.—Normal eye 


of the uniform motion 


retinal blood vessels, 
Is present a long time before any ophthalmo 
scopic changes are visible, in contradistin 
tion to diabetes, which the is 


motion 


always a pulsating one 

In incomplete occlusion of the central ret 
inal artery, the motion ji uniform, not only 
in the affected eye but also in the other eve. 
proving that in such cases there is a general 
predisposition to this disease 

Uniform current is also found in all cases 
of chronic simple glaucoma, a finding which 
should be interpreted as another sign of vaso 


neurosis im such patients, although one can 


not deny that the increased intraocular pres 


hig. 2.—Diffuse macular angiospasm 


M. 


A. ARCHIVES OF OPHTHALMOLOGY 


sure may play a role. Complete absence of 
visible motion can be observed in very thick 
opacities of the media. 

The disease which can be discovered by 
this study is central angiospastic retinop- 
athy. Horniker called it central angiospastic 
retinitis and attributed the origin to 
motor instability, but Gifford and Marquardt 


VaSo- 


reviewed the subject and stressed the absence 
the 
retinopathy. 
Horniker summarized his findings in the fol- 


of an inflammatory element, calling 


(disease central angiospastic 


lowing points : 
I. Especially important is the nature of 


onset of the diminished visual acuity. It 


Fig. 3.—Quadrantic angiospas 


almost always has a sudden onset, the condi 
tion gradually worsening over a period of 
hours or days. The diminution is described 
as a veil or spot over the eye that is constant 
with respect to the eve. Some describe the 


appearance as that of looking through “hot 


air.” Some of our patients noticed minifica 


The by 


some to be triggered by psychic disturbances, 


tion of objects onset was noted 
strong emotions, and exposure to cold and to 
very bright light. 

2. There is a marked disc repancy between 
subjective complaints and the visual acuity, 
In many cases the vision was hardly dis- 
turbed, and the loss was of no more than one 


or two lines on the chart. 
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ENTOPTIC PHENOMENA 

3. In all cases the affection was unilateral, 
and there was a marked preference for males 
over females 

+. The age group in which the disease 1s 
most prevalent is 32 to 45, and the right eye 
seems to be more commonly affected than 
the left 

5. Findings with the ordinary ophthalmo 
scope are nearly always negative. It is with 
red-free light that one can find extremely 
Only this 
method (red-free ophthalmoscopy ) is it pos- 


sible to 


minute fundus changes with 
observe minimal hemorrhages and 
edema. The first changes to disappear are 
macular edema, and then the pinpoint hemor- 


The 


visual field does not always reveal a scotoma, 


rhages, which may persist for months. 


even when there is pathology with the red 
free light. 

All patients that Horniker observed had a 
complete recovery, but about one half had a 
relapse. Horniker concluded the only patho 
logical process that can explain the phe- 


The 


angiospasm may or may not be a forerunner 


nomena observed is an angiospasm. 


of essential hypertension, and the spasm 
must be localized to the capillaries or pre 
capillary arterioles 

Vasoneurosis, which is the basis of cen 
tral angiospastic retinopathy, is evidenced by 
bronchial asthma, spastic constipation, mu 
cous colitis, hyperchlorhydria, urticaria, 
state of deep mental depression, angiospastic 
crisis (such as migraine and scintillating sco 


tomas), intermittent claudication, angina 


pectoris, vasomotor rhinitis, and erythema 
and eczemas 

Occasional factors that may enter the pi 
ture are excessive smoking and the meno 
pause Gifford and Marquardt correlated the 
occurrence of central angiospastic retinop 
athy with other evidences of peripheral vas 
cular disease They felt that the correlation 


between the two was a close one Because 


of the transient attacks, the complete or 


nearly complete recovery, the ophthalmo 
scopic evidence of edema during the atta ks, 
changes after- 


and perhaps slight atrophic 


ward, the predominant involvement of the 


macula, with its peculiarly vulnerable blood 
supply, and the absence of congestion or 
precipitates in the vitreous, they also be 
lieved that central angiospastic retinopathy 


was most certainly a vascular disease 


HAIDINGER BRUSHES 


Haidinger brushes have been known for 
some time but have found clinical application 
only recently, as a result of the work of 
Goldschmidt, who devised a simple instru 
ment that allows a quick examination of the 
macular function 
to be due to the 
Henle’s fiber layer 


The phenomenon appears 


polarization of light by 


big. 4.—Haidinger’s brushes 

In Goldschmidt’s apparatus, Haidinger’s 
brushes may be compared to a rotating air 
plane propeller, a pinwheel, or a bundle of 
hay tied in the middle and rotating around 
the center (Fig. 4) 


This sign is even easier to recognize than 


Scheerer’s phenomenon and requires no spe 


cial training in its observation, The conclu 
sion reached is that all kinds of ocular anom 
alies and diseases of the eye in which there 1s 
participation of the macula lutea, especially 
Henle’s detected in the 


early 


fiber layer, can be 


staves ot the disease 


REPORT OF CASES 
Case 1 \ 


gradual blurring of vision 


37-year-old Negro complained of 


in the right eve for two 
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ENTOPTIK 


PHENOMENA 


The 
Vision was 20/50 in the right eye and 20/20 in the 
left eye. Scheerer’s phenomenon revealed no cells 
in the right eye but 18 to 20 red blood cells in the 
left eve 


days fundus showed only macular edema, 


Haidinger’s brushes were not seen by the 
right eye but were seen by the left eye. The patient 


was given intravenous micotinic ac id on two occa- 
sions during the early course of the disease, with 
the response in a few minutes of an increase in red 
cells, 


20 to 25 in the left eye, indicating that nicotinic acid 
the 


of from 0 to 6 in the right eye, and of from 


has a definite vasodilator action on retinal 


precapillary arterioles and capillaries. 


Case 2.—A 53-year-old white man complained 


of the left eye being “covered by a shadow.” The 


fundus showed macular edema. Vision was 20/30 


in the right eye and 20/40 in the left eye. heerer’s 
phenomenon revealed 15 to 20 red cells in the right 
eye and none in the left eye. Haidinger’s brushes 
were seen by the right eye but not by the leit eye 
[reatment with acetazoleamide (Diamox) and 
nicotinic acid was begun, and at the last examina- 
the 20/20 in eye. 


Scheerer’s phenomenon showed 15 to 20 red cells 


tion vision was almost each 


in the right eye but still no red cells in the left eye. 
Haidinger’s brushes were seen with each eye, in- 


dicating that the brushes are a less sensitive test, 


macular edema being still present at this stage. 


Case 3.—A 58-year-old white man complained of 


blurred vision in the right eye and before 


spots 


each eye. Kundus examination showed punctate 


highlights in the macular region of both eyes and 


no macular reflex in the right eye. Vision was 
20/50 in the right eye and 20/20 in the leit eye 
Scheerer’s phenomenon revealed no cells in the 
right eve and 10 to 15 cells in the left eye. Haiding- 
er’s brushes were not seen by the right eye but 
were seen with the left. At the last examination, 
the vision had improved to 20/4043, with the 


presence of 6 red cells moving slowly and with 


uniform motion. Haidinger’s brushes were seen by 


the right eye, but the fundus showed no change at 


this stage 

Case 4.—A 34-year-old white man complained of 
“dark vision” and objects appearing smaller with 
the left eye, of two weeks’ duration. Fundus ex- 
amination showed punctate highlights around the 


the 
Scheerer’s 


the left Vision was 20/20 in 


right eye and 20/30+3 in the left eye 


macula ot eye 


phenomenon was normal in the right eye but showed 


no cells in the left eye, while Haidinger’s brushes 
could be seen with both eyes 

Case 5.—A 45-year-old ophthalmologist stated 
that he noticed one day with amazement that all 
the patients whom he examined with the ophthalmo- 
scope had a nuclear cataract of the left eye. Late 
that evening he found that the brown ring he was 
seeing was his property, and not the patient’s. His 


and vision was 20/20 in each 


fundus was negative, 


eve, although slightly blurred in the left Scheerer’s 


phenomenon was normal in the right eye, but no 


red cells could be seen in the left eye. Haidinger’s 


brushes were seen with both eyes. 


COMMENT 

The cases we have studied in this briet 
survey confirm the value of entoptic phe- 
nomena in the interpretation of obscure clin 
ical cases in which the lack or paucity of 
ophthalmoscopic findings make a definite di 
agnosis impossible. Their value is enhanced 
by the fact that entoptic phenomena always 
appear before definite ophthalmoscopic evi 
dence can be noted. In angiospasm per se, 
and before an observable edema is present, 
the patient will show an altered Scheerer’s 
phenomenon. As compared with Haidinger 
more 


brushes, Scheerer’s phenomenon 1s a 


sensitive and reliable test. We have in our 
series a few patients with definite macular 
changes, and yet they were perfectly able to 
tell the direction of rotation of the brushes 
The Haidinger brushes seem to be a grosser 
test than Scheerer’s phenomenon but are 
very useful in following the progress of the 
condition, since the Hiadinger brushes may 
revert to normal before Scheerer’s phenom 
enon does, as proved by Case 3 

It is our conviction that angiospasm of a 
subclinical degree is much more frequent than 
is generally realized. We have had several 
patients, not included in our presentation, 
with vague but persistent complaints, but 
with no objective findings, who when tested 
with this method had a definite positive vasal 
sign (Scheerer). ‘These patients heretofore 


would be diagnosed as neurotic and sent 
home with a few words of reassurance, The 
prescription of a vasodilator relieved thei 
symptoms in a few days 

As we hinted before, there is little ophthal 
moscopic evidence for the diagnosis of this 
The the 


fundus is macular edema. 


disease outstanding feature ot 

There are three main concepts concerning 
the pathogenesis of macular edema. They are 
all based upon interpretation of clinical facts, 
although the ophthalmoscopic appearance 
does not vary from type to type. This dis 
parity of opinion is probably due chiefly 
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| 


S26: 


big Schematic illustration of idiopathic flat 
detachment of the macula, showing the accumula 
tion of fluid between the pigment epithelium and 
the layer of rods and cones 


to the lack of histological evidence permitting 
one to determine with finality the nature of 
the underlying process, 

We have tried to schematize the three 
principal interpretations, which are (1) the 
theory of flat retinal detachment (Walsh and 
Sloan; Fig. 5), (2) the theory of choroidosis 
centralis serosa (Duggan; Fig. 6), and 
(3) the theory of central angiospastic retin 
opathy (Scheerer; Horniker; Gifford and 
Marquardt; Fig. 7) 

According to Walsh and Sloan, the ac 
cumulation of fluid is behind the retina, and 
the cleavage, if it is a real detachment, must 
he postulated to lie between the layer of 
rods and cones and the pigment epithelium. 
This opinion is bolstered by the clinical ob 
servations of reduplications of the beam of 
the Friedenwald ophthalmoscope and tran 
sient hyperopia. It does not explain the epi- 


Fig. 6.—Schematic illustration, showing Duggan’s 
concept of choroidosis centralis serosa, in which 
the choroidal vessels are narrowed and fluid has 
accumulated between the choroid and the retina 
he small retinal vessels are of normal size 
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sodic nature of the disease or why the de 
tachment, when started, does not progress, 
as is the rule with detachments that are not 
stopped by surgical intervention. 

Duggan,t in describing a new entity 
(choroidosis centralis serosa ), thinks that the 
reaction 1s begun by vasospasm ol the chori 
ocapillaris, with edema starting there and 
moving up through the retina. He feels that 
the pigment changes seen occasionally, espe 
cially after many recurrences, would indicate 
a choroidal rather than a retinal origin 
Duggan bases his chief argument on the 
visual field changes, in which the scotoma 
for blue is usually larger than that for red 
and would indicate a choroidal origin, in con 
tradistinction to a retinal lesion, which has a 
red scotoma larger than the blue. We find 


¢ =) 
Fig. 7.—-Schematic illustration, showing macula 
in central angiospastic retinopathy. Edema, indi 
cated by deeper stippling, is limited to the area 
between the mner nuclear layer and the internal 
limiting membrane. The small retinal vessels are 
narrowed, but the choroidal vessels are not changed 


hard to accept his view, because, while a 
spasm of a terminal artery obviously leads to 
ischemia and asphyxia of tissues, it is hard 
to understand how a richly anastomosing 
network, such as the choriocapillaris 1s, 
could lead to these results unless the whole 
network were affected at the same time. 

In our opinion, the known facts as we have 
pointed them out in the course of this work 
are consistent with an interpretation of angi- 
ospasm of the retinal arterioles. These 
spasms may start anywhere in the vascular 
tree but are more frequent in the precapillary 
arterioles and in the capillaries themselves 


+ Duggan, W. F.: Macular Edema, read at the 
Alumni Meeting of the New York Eye and Ear In- 
firmary, April 19, 1954 
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PTIC PHENOMENA 


‘The 


(Scheerer’s phenomena ), 


localized edema, the vasal signs 


can be correctly 
interpreted in the light of this concept. The 
deep migration of pigment that can be ob 
served in some cases 1s not proot against 
this theory. This pigmentary migration ap 
pears only after repeated attacks and 1s ob 
viously due to the spread of edema from the 
superficial layers of the retina to the pigment 
epithelium. An effort to bring clarity to this 
confused problem of macular edema 1s not 
merely important for the nomenclature or of 
purely academic interest. It really involves 
a correct understanding of the physiopatho 
logical process and offers a rational basis 
for the therapy to be employed 
Theoretically, a central serous choroiditis 
would cause edema of the overlaying retina 
without causing any constriction of perimac 
ular blood vessels. It would therefore abolish 
leave Scheerer’s 
The 


would happen in genuine central angiospastic 


Haidinger’s brushes and 


phenomenon — undisturbed. opposite 
retinopathy. For some time at least, angio 
spasm only would be present, until ischemia 
would cause edema, Thus, the two phenom 
ena seem to complement each other in the 
study of macular function, provided they are 
utilized at the very inception of visual dis 
turbance. Unfortunately, no case came under 


our observation soon enough to prove this 


SUMMARY AND CONCLUSIONS 


The 


phenomenon and Haidinger’s brushes) have 


entoptic phenomena (Scheerer’s 
been studied and their clinical significance 
analyzed, 

Haidinger’s brushes appear or disappear in 
connection with edema of the macula regard 
less of retinal circulation. 

Scheerer’s phenomenon is present, mini 
fied, or absent in direct proportion to macular 
circulation and without regard to macular 


edema. 


A number of cases have been observed 
and treated and the results tabulated. An 
attempt has been made to schematize the 


different types of pathogenic mechanisms of 


macular edema and to assess the merits of 


each of them 
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of the Eyelid 


Report of a Case 


ROBERT J. BROCKHURST, M.D., Lynn, Mass. 


The eyelids are subject to a wide vari 
ol 
from structures normally in the lids, by me 


ety tumefactions. ‘These may arise 


tastasis, or by extension from neighboring 


tissues. Mucocele of the orbit is not un- 


common from the ethmoid sinus. ‘The pres 
the 
lateral aspect of the lower eyelid. No reports 


ent report concerns a mucocele in 


of this condition could be found in the litera 
ture 


REPORT OF CASI 


\ 22-year-old man was admitted for removal of 


mass in the left lower eyelid. One year prior to 
admission he had sustained an injury to the left side 
of the face, with fracture of the left maxilla, the 
orbital floor being depressed. A Caldwell-Luc pro 
cedure was done. Several weeks later he became 
aware of a mass in the left lower lid without pain 
or redness. The mass gradually increased in size, 
and tor this reason he sought advice 

On examination the right eye was found to be 
In the left 


mass about 10 by 20 mm 


entirely normal lower lid there was a 


in size, involving the lat 


eral two-thirds of the lid. It was of Artgum con- 


sistency and was attached to the lateral portion of 
the inferior orbital margin, extending into the lower 
lid 4 


2 mm. of the lid margin. The over 
lying skin was not fixed to the mass, 


to within 


and there was 


no preauricular adenopathy. The left eye was other 
wise normal; there was no exophthalmos, and ocular 


rotations were unaffected 


The tumor was found to be a multiloculated cystic 


mass firmly adherent to the inferior orbital margin 


periosteum. During the operation some of the cysts 


were broken, and clear gelatinous material escaped 
Pathological study revealed many cystic spaces lined 


by a single layer of flattened epithelial cells, showing 


cilia in some areas. Condensed connective tissue 


surrounded the cysts (Figure) 


Photomicrograph showing cystic nature of the 


tumor; reduced to % of mag 50 
SUMMARY 
An unusual tumor of the lower lid is 


reported, The tumor apparently originated 


from mucous membrane of the maxillary 
antrum, which had been displaced to the 
orbital margin region at the time of a pre- 
ceding injury. 
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ANDREW de ROETTH Jr., M.D. 
and 
FRANK D. CARROLL, MD., New York 


The retrobulbar injection of procaine has 
become almost a standard preoperative pro 
cedure in ophthalmology; yet its mode of 
action on the ocular tension is still unknown. 
Several recent papers * have described the 
effect of the retrobulbar injection of anesthetic 
agents on the intraocular pressure, both in 
normal and in glaucomatous eyes. Thus far, 
however, the interest of the research work 
ers has centered mainly on the changes in 
the intraocular pressure, while other aspects 
of the aqueous humor dynamics were not 
considered. It was thought that by employ- 
ing Grant’s tonographic technique,® further 
information might be obtained concerning the 
mode of action of the retrobulbar injection 
of anesthetic agents on the intraocular pres 
sure and on other aspects of aqueous humor 
dynamics. Furthermore, this procedure might 
throw some light on the neurovascular theory 
of glaucoma, since the retrobulbar injection 
effectively blocks all or most of the nerve 
supply of the eye. Therefore, if the aqueous 
humor dynamics is under nervous control, 
it might be significantly affected by this 
procedure. With this thought in mind, the 
following study was undertaken. 

This study was supported in part by the Alfred 
P. Sloan Foundation, 

From the Department of Ophthalmology, Colum 
bia University College of Physicians and Surgeons, 
and the Institute of Ophthalmology, Presbyterian 
Hospital 
* References 1 


and 2 


Effect of rocaine Injection 
on Augueous Dynamics 


MATERIALS AND METHODS 


This investigation was carried out in the 
Institute of 
Ophthalmology in New York. The patients 


glaucoma department of the 


had either well-established cases of primary 
glaucoma or were glaucoma suspects who 
were found to be normal on further examina 
tion. The patients with primary glaucoma 
had documented histories of chronic simple, 
open-angle glaucoma followed for several 
months to several years without operation 
In almost all cases the intraocular pressure 
was elevated at the time the procedure was 
performed ; these patients also showed other 
manifestations of the disease, such as visual 
field changes and cupping of the optic dise 
In the other group we placed patients with 
normal eyes; these patients were originally 
referred to our department because of sus 
picion of glaucoma, but a period of observa- 
tion and various provocative tests and clinical 
examinations have shown that they were free 
of the disease. Patients with the congestive, 
narrow-angle, or angle-closure type of glau 
coma were not used in the present study 
hecause the retrobulbar injection of anesthetic 
agents affected the size of the pupil, which, 
in turn, has a considerable influence on the 
intraocular pressure. 

The glaucomatous patients were instructed 
not to use their miotics for at least 48 hours 
prior to the test. The solutions used for the 
retrobulbar injections were 2 cc. of isotonic 
saline, 2 cc. of 2% procaine HC], or 2 cx 
of 8% procaine HC1, both with or without 
added hyaluronidase ( Hydase), 15 turbidity 
units per cubic centimeter of solution. lpi 
nephrine was purposely not employed be 


cause it 1s known to affect blood vessels and 


| 


A. 
thereby might, in turn, influence the intra- 
ocular pressure. \ 35 mm., 26-gauge needle 


was used for the retrobulbar Injection in 


a manner described in the previous commu- 


nication.* 


Tonography, employing Grant's 
so-called four-minute method, was performed 
on these 


eyes 15 minutes prior to the retro 


bulbar injection. The second tonographic 


test was carried out approximately 12 min- 
utes alter the injection, since previous clinical 


work of other investiga 


experience and the g 


tors have shown that the maximum effect on 
the imtraocular pressure occurs within 10 to 
15 minutes after the retrobulbar injection. 
Other effects of the retrobulbar block, such 
as the change in exophthalmos, the size of the 
pupil, and the various motor blocks of the 
extraocular muscles, were also noticed. How 
ever, since the main effort of this investiga 
with the effect of the 
retrobulbar injection on the aqueous humor 


tion concerned itself 


dynamics, these other factors were consid 
ered only of secondary importance. ‘These 
observations have already been described in 


a previous communication, * 


RESULTS 


(cular tension was measured on 100 eyes 
both before and after the retrobulbar block, 
while tonography was performed on 79 of 


these eyes. As far as the effect on the in 


traocular pressure is concerned, our results 
substantiate the findings of Gifford,’ Sny- 
dacker,* and other investigators, namely, that 
in many, but not all cases, the intraocular 
pressure drops to some extent after the re- 
trobulbar block. This 
the normal and in the glaucomatous eyes. 


was noticed both in 


The hypotony following the injection can 
he enhanced by pressure on the eye for sev- 
eral minutes, as reported by Atkinson ° and 
(F. 


) in many cataract cases. Following the 


Chandler ¢ and observed by one of us 
DC 
injection of isotonic saline solution, with or 
without hyaluronidase, there was no appreci- 
able change in the intraocular pressure either 
in the normal or in the glaucomatous cases. 

t Chandler, P.: 
author 
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Table 1 


injection of procaine on the tonographic read- 


shows the effect of retrobulbar 


ings in 20 eyes with open-angle glaucoma. 
In general, it can be seen that the facility of 
aqueous outflow did not change, while the 
intraocular pressure dropped somewhat, and 
TasLe 1.—Effect of Retrobulbar Injection of Pro- 
caine Hydrochloride on Aqueous Humor Dy 

f with Chronk 


§ 


Simple Open 


Angle Glaucoma Untreated and Not 
Operated On* 
Before After 
Injection 
Eye 
No K IOP K IOP Solution 
3 O17 3.9 O17 39 2 cc, 2% procaine 
4 0.06 19 47 0.06 procaine 
0.0% 37 O12 2.2 2 ce. 8% procaine 
6 O13 O12 cc, 8% procaine 
7 0.10 32 O10 42 2 ce. procaine 
Hydase 
0.05 16 OO 12 2 ce, 8% procaine 
Hydase 
0.13 4.2 37 O12 L ce, 8% procaine 
Hydase 
Ww 0.08 44 O05 Ls il Lec, 8% procaine 
Hydase 
ll 0.06 14 47 0.05 ec. 8% procaine 
Hydase 
12 0.08 sh 37 O07 17 aw 2 ce, 2% procaine 


Hydase 


12 0.06 8 3 00% 1.7 2 ce, 2% procaine 
Hydase 

4 0.08 f 37 0.07 1.8 2 2 cc, 2% procaine 
+ Hydase 

15 46 0.06 20 2 ce. 2% procaine 
Hydase 

16 o.12 $3 32 0.12 16 ec, 2 procaine 
+ Hydase 

17 0.06 1s $5 0.05 1.2 8 2 ec, 2% procaine 
Hydase 

1s Om 0.7 2 O08 8% procaine 
+ Hydase 

19 om 1.3 77 1? a7 2 ce, 8% procaine 
+ Hydase 

67 om 10 61 2 ee. 8% procaine 
Hydase 


* Facility of 
millimeters per 


pressure; 


aqueous outflow (©) expressed as cuble 
minute per millimeter Hg of intraocular 
rate of flow of aqueous (K), as cuble millimeters 
per minute, and intraocular pressure (IOP), as millimeters 
He (Schigtz) 

Hydase (hyaluronidase) was used in 
of 16 turbidity units per euble 


a concentration 
centimeter of solution 


this decrease in intraocular pressure was re- 
lated to a simultaneous decrease in the rate 
of inflow of aqueous in these eyes. Grant ® 
has shown that the rate of flow of aqueous 
can be calculated by multiplying the facility 
of aqueous outflow by the intraocular pres 
sure, Therefore, if the facility of outflow does 
not change, any variation of the intraocular 
pressure must be related to a corresponding 
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AQUEOUS HUMOR DYNAMICS 
Effect of Retrobulbar Injection of Iso- 


Saline ution on 


TABLE 2 


Iqueous Humor Dy 


Simple Open 
and Not 


namics of | vith Chron 


Angle Glaucoma Untreated 


Operated On* 


\fter 


jection 


K IOP Solution 


isotonic saline 
isotonic saline 
sotonie saline 
isotonic saline 
isotonic saline 
isotonic saline 
isotonic saline 
isotonic saline 
isotonic saline 
isotonic saline 


isotonic saline 


Hydase ¢ 
isotonle saline 
Hydase 
jsotonie saline 
Hydase 
sotonie saline 
Hydase 
isotonic saline 
Hydase 
isotonic saline 
Hydase 
isotonic saline 
Hydase 
isotonic saline 
Hiydase 


* Facility of 
millimeters per 


aqueous outflow (C) expressed as 
minute per millimeter Hg of intraocular 
pressure; rate of flow of aqueous (kK), as cubie millimeters 
per minute, and intraocular pressure (LOP), as millimeters 
Hg (Schigtz) 

( Hydase (hyaluronidase) 
of 16 turbidity 


cuble 


was used in a concentration 
units per cuble centimeter of solution 


shift in the rate of flow of aqueous. Appar 


ently, this is what takes place in eyes with 


open angle glaucoma when procame Is 1 
jected retrobulbarly. It was noticed, also, 
that in seven eyes there was no appreciable 
change in the tonographic reading following 
the injection of the anesthetic solution 

eyes 18, 19, and 20, as shown in Table 1, 
were cases of absolute glaucoma, due to long 
standing open-angle glaucoma. These eyes 
had no vision at the time of the experiment ; 
their 


but 


intraocular pressures were elevated, 
the eyes were neither congested nor 
painful. As can be seen from the tonographic 
results, the facility of aqueous outflow was 
very low and the total rate of flow was mini 
mal. Therefore, it is not surprising that the 
retrobulbar injection of procaine had no ef- 
fect on the aqueous humor dynamics of these 
eyes; the total rate of flow being already 


minimal, it could not be further reduced by 


PROCAINI 


the procaine and consequently there was 
practically no effect on the intraocular pres 
sure itself. In a few cases tonography was 
repeated at 20- to 30-minute intervals after 
the test; this experiment showed that. the 
the 


one-half to 


dynamics 
halt 
hours, an effect which corresponds approxi 


changes in humor 


lasted 


about and 


one Orie 
mately to that on the optic nerve and the 
extraocular muscles, as reported previously.* 


Lable 


bulbar injection of isotonic saline solution in 


2 demonstrates the ettect of retro 


IS eyes with open-angle glaucoma ; there was 


no appreciable effect on the tonographic re 
sults following the retrobulbar injection of 
saline solution. This part of the investigation 
served as a control to show that the volume 
of the injection solution does not influence 
the aqueous humor dynamics of glaucoma 
tous eyes. Table 3 illustrates the effect of the 
Tasie 3.—Effect of Retrobulbar Injection of Pro 
caine Ilydrochloride on Aqueous Humor Dy 


namics of Normal Eyes* 


Before 
Injeetion 


After 
Injection 


kK IOP kK IOP Solution 
$2 19 17 ec. 8% 


procaine 
procaine 


procaine 
18 2 cc. procaine 
17 procaine 
Hiydase 
8% procaine 
+ Hydase 
procaine 
Hydase 
2% procaine 
Hydase 
procaine 
Hyduse 
procaine 
Hydase 
procaine 
Hydase 
procaine 
Hydase 


procaine 
Hydase 


procaine 
Hydase 

procaine 
2% procaine 
procaine 
procaine 


procaine 


* Facility of cuble 
intraocular 
milliineters 
as millimeters 


aqueous outflow (©) expressed as 
millimeters per minute per millimeter Hg of 
pressure; rate of flow of aqueous (K), as cube 
per minute, and Intraocular pressure (IOP), 
He (Schi@tz) 


Hydase (hyaluronidase) was 


used In a concentration 
of 15 turbidity unite per euble 


centimeter of solution 
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= 
Before 
Injection 
Eye 
No ‘ kK IOP 
om 010 18 2 ce 
0.12 2 O13 39 
6 0.17 ; 7 019 44 
9 0.12 O13 4.1 a7 2 ce 
10 0.19 61 O.18 5.3 2 
12 0.13 0.12 4.2 2 et 
i3 O19 0.08 +5 4s 2 
15 0.08 26 387 0.07 40 » 
16 0.138 4.2 37 0.14 17 Bit) 
17 45 , O17 32 2 
No Cc 
1 O17 
2 0.2% 
8.1 
4 0% 0.16 2.5 
7 O15 ") om 1s 
O14 28 013 19 
9 OW B37 % O17 28 
10 015 30 0.13 
12 O14 19 16 0.09 14 
13 0.15 34 O10 18 
O14 380 O14 24 
010 20 %% 010 19 9 
+ 
16 OW 4 O15 2 
17 O18 3 O.1% ? 
1s 0.10 O10 2 ce 
19 016 3.6 7 018 23 ® 2 ec 
140 0.17 26 17 2 ce. 2% 


retrobulbar block on 20 normal eyes. Here 
the results are more variable. As a rule, after 
the injection of the anesthetic agent both the 
facility of aqueous outflow and the rate of 
flow of aqueous decreased, and simultane- 


4 


tome 


Effect of Retrobulbar Injection of Iso- 
Saline Solution on Aqueous Humor 


Dynamics of Normal Eyes* 


Betore 
Injeetion 


After 
Injection 


kK IOP K IOP 
16 20 16 
2 39 @ 
16 2 16 
13 


22 2 ee. lsotonie saline 


Solution 

isotonic saline 
lsotonie saline 
jsotonic saline 
lsotonie saline 


saline 
isotonic saline 
isotonic saline 
isotonic saline 
isotonle saline 

lsotonie saline 
Hydase 

isotonic saline 
Hydase 
lsotonle 
Hydase 


saline 


isotonic saline 
Hydase 
isotonic saline 
H ydase 
isotonic saline 
Hydase 
. lsotonie saline 
Hydase 
isotonic saline 
Hydase 
isotonic saline 
Hydase 
isotonic saline 
Hydase 
. lsotonie saline 
Hydase 


* Paellity of aqueous outflow (C) expressed as ecubl 
millimeters per minute per millimeter Hg of Intraocular 
pressure; rate of flow of aqueous (K), as cuble millimeters 
per minute, and intraocular pressure (IOP), as millimeters 
ig (Schigtz) 

| Hydase (hyaluronidase) was used in a concentration 
of 16 turbidity units per cuble centimeter of solution 


ously the intraocular dropped 


\gain, it can be noticed that in eight eyes 


pressure 


there was no appreciable effect following the 
test. Table 4 shows that the retrobulbar in- 


jection of saline in 21 normal eyes had no 


effect on the tonographic results. It was of 
interest to note that after the injection of 


isotonic saline solution (with or without 


hyaluronidase) a few instances of pupillary 
extraocular muscle 


and isolated 


paralyses were observed, both in the normal 


dilatation 


and in the glaucomatous cases. These effects 
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were partial and transient, lasting 5 to 30 
minutes only. 


COMMENT 


The most interesting observation found in 
this study was that following the retrobulbar 
injection of an anesthetic agent there was no 
change in the facility of aqueous outflow, as 
measured by tonography, in open-angle glau- 
coma. It was fairly obvious in most of these 
cases that the retrobulbar injection furnished 
a good block of both and 


sensory motor 


nerves in the orbit. Yet, when these nervous 
components were anesthetized, there was no 
change in the facility of aqueous outflow 
This fact is interesting because it apparently 
shows that one of the major characteristics 
of open-angle glaucoma, namely, the in 
creased resistance to the outflow of aqueous, 
becomes fixed to the extent that nerve blocks 
no longer exert any influence. 

Previous communications { by one of us 
(A. de R.) from this department have shown 
that the facility of aqueous outflow in open 
angle glaucoma is a fairly stable factor. At 
least, it did not seem to show diurnal vyari- 
ations and was not affected by changes in the 
osmotic pressure of the blood. Thus, it ap 
pears that in well-established cases of open 
angle glaucoma the resistance to the outflow 
of aqueous is not influenced by a variety of 
factors that are known to affect the intra 
ocular pressure itself, 

On the other hand, it was noticed that the 
drop in intraocular pressure that was ob- 
served in these cases was related to a cor 
responding decrease in the total rate of 
inflow of aqueous through these eyes, as 
calculated according to Grant's * method. 
Concerning the effect of the anesthetic agent 
on normal eyes, the results were more vari- 
able ; the facility of aqueous outflow appeared 
to be more elastic in these normal eyes, and 
The 


neg 


it did decrease in some of these cases 
effect of 
ligible in both normal and glaucomatous 


isotonic saline solution was 
eyes, showing that the volume of the retro 
bulbarly injected solution does not influence 
the tonographic results. 


t References 7 and 8 
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AQUEOUS HUMOR DYNAMICS 


SUMMARY 


Retrobulbar injection of procaine in eyes 


with chronic simple open-angle glaucoma 


that was untreated and for which operation 


had not been done did not influence the re 
sistance to the outflow of aqueous, as meas- 
ured by tonography 

The drop in intraocular pressure observed 
in these cases, on the other hand, seemed to 
be related to a simultaneous decrease in the 
rate of inflow of aqueous through these eyes 
In normal eyes, the resistance to the outflow 
of aqueous seemed more elastic ; tonography 
revealed some changes in the facility of aque- 
ous outflow following the retrobulbar injec 
tion of procaine solution. 

Retrobulbar injection of isotonic saline 
solution, in both normal and glaucomatous 
eves, had no effect on the tonographic results 
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Ube of y= Sul Wire 


in Ophthalmic Surgery 


Experimental and Clinical Observations 


DAVID FREEMAN, M.D. 
and 
ROCCO M. FASANELLA, M.D., New Haven, Conn. 


,abcock ! 


suture material 


Following the introduction by 


of fine alloy steel wire as 
in general surgery in 1934, there has been 
increasing acclaim of its many advantages. 
It was found by carefully controlled stud 
ies that wire sutures produced the least 
amount of tissue reaction and promoted the 
This effect 


noted on or adjacent to mucous sur 


most rapid healing of wounds. 
Was 
faces, in plastic operations about the mouth, 
in the closure of cleft palate, and in numer 
but 
that this suture material should be indicated 


ous other conditions It was natural 


in ophthalmic procedures, especially since 


poor wound healing has been considered one 


of the major causes of postcataract complica- 


tions. If longer and better approximation of 
the wound edges were attainable by the use 
of fine alloy steel wire,* it would seem re 
warding enough to test the feasibility of em- 
ployment of the material in a few ophthalmic 
procedures 


TECHNICAL DATA 


Several types of sutures were prepared for 


ophthalmologi al use:t after trials, 


the 


many 


brom Section of Ophthalmology, Depart 


ment of Surgery, Yale University School of Medi- 
cine 


Medical Fluid 


School of 


Study aided by a grant from the 


Research Fund of the Yale University 
Medicine 
* Hereafter designated “wire suture.” 
*+Dr. G. B 
& Geck, Inc., helped in the preparation and supply 


ing «of all the 


Ayres, Director of Research, Davis 


sutures 


finally selected a suture designated as 
“Experimental #384.” It is a 
(twisted, not braided ) 


we 
multistrand 
stainless steel wire 
suture, 6-0, swaged on to a CE-2 cutting 
needle, 44 circle, double-armed, 9 in. in 
length. The suture is put up in the usual 
boilable 


threaded 


The Grieshaber needle was 
the 
hut proved unsatisfactory because of needle 


tube 
tried with same material 
breakage. 

A major difficulty was the irritation from 
the knots, which were tied in the usual man 
ner. We conceived the idea of clamping a 
The 


smallest diameter of the bead which it was 


silver bead £ on to the wire suture 


possible to manufacture was %4» in., the hole 
to 
It was found necessary to pass both 


just allowing our curved needle pass 


freely 
arms of the suture through the same side of 
the bead: otherwise there was a tendency 
for the wound edges to separate. Since these 
beads are rather hollow, they became quite 
ol our most recent 
the 


commercially available lead shot, which were 


flat when clamped. Some 
experiments were done with smallest 
partially slit by ourselves The shot 1s held 
suture 


slid 


gently down to the wound and clamped. The 


in a needle holder, applied to the 


several inches above the wound, and 
suture is cut as closely to the bead as pos 
sible. This method has given the best wound 
closure to date. 


\nes 
thiopental 


Rabbits were employed exclusively 


thesia consisted of intravenous 
(Pentothal), 30 mg./kg., supplemented with 
tetracaine (Pontocaine) locally and by ether 
inhalation when necessary. The incision was 


t The D. 
prepared the 


Makepeace Co., Mass 


silver beads for us 


Attleboro, 


j 
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| 
a 
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ALLOY STEEL WIRE SUTURES 

made by a special blade prepared from a 
Gillette Blue Blade. This blade, broken off 
by forceps, was from 10 to 12 mm. long and 
from 1.0 to 1.5 mm. wide. After some prac 
tice, these blades could be easily duplicated, 
and each was discarded after being once used. 
It was held in the Weaver knife blade handle 
or any small handle equipped with a 


chuck. No 


used in making the wound 


fine 


scissors or keratome was ever 


Iridectomy was 
not performed. The incision was made in the 
clear part of the cornea just beyond the lim 
bus, cutting truly perpendicularly to the sur 


face. A drop of fluorscein was instilled to 


demarcate the incision, which was deepened 


carefully until aqueous just began to appear. 
The blade was then reversed and the wound 
lengthened by cutting from within outward 
to any length desired. The extreme narrow 
ness of the blade allows great control in keep 
ing the incision always perpendicular. It was 
felt that this procedure alone lays the ground- 
work for a successful corneoscleral suture. 
One of us (1D. FF.) has used this procedure 
successtully in one human case. 

The incision varied in length from 4 to 
6 mm., and either one or two sutures were 
inserted, Usually the quiet animal received 
no lid sutures; but the unruly animal had 
the nictitating membrane sutured to the up- 
per lid, and the lids were closed by three 
interrupted marginal sutures 

In all, about 50 operations were performed 
on the 18 eyes of 9 animals. Observations on 
the eyes operated on and on the controls 
extended over a period of about two years. 
Qmne corneal yvraft operation is not reported 
because the number of observations were too 
small, and the procedure is deemed com 
plicated enough to warrant a separate study 
Serial sections were cut through the suture 


areas in both early and late stages of healing 


COMMENT 


Soon after these studies were begun, it was 
that the 
of handling ophthalmic sutures could not be 


quite evident traditional methods 


applied to the wire suture. The new material 
was springy, and it kinked. This difficulty 
somewhat alleviated by 


was using twisted 


material and shortening the length to 9 in. 
Too much tension would cause the wire to 
cut through the tissue postoperatively, and in 
a bandaged eye corneal abrasions might 0¢ 

cur. Loose suture ends, no matter how short, 
caused conjunctival irritation and discharge 
Many 


procedure of twisting the suture ends three 


general surgeons have adopted the 


turns, but in ophthalmic surgery the condi 
tions are quite different. The partially split 
lead bead appears to be our best solution to 


the knot problem 


tried 


Was In 


The following variation which we 


was fairly successful: One needle 
troduced into the cornea through the wound 
margin; a double or triple knot was tied on 
this to the 
knot. The other needle and suture arm were 
inserted through the wound margin toward 
the the 


this arm has the bead placed on it close to 


suture arm and cut very close 


limbus in usual way; on closing, 
the wound, and the double knot acts as a 
stop on the cornea, It 1s almost impossible to 
pull the knot through the cornea, but the 
tension on the suture should always be mint 


mal. 

The corneal suture may be preplaced or 
postplaced, as with other sutures. Just enough 
should be 


wound 


tension exerted 


the 


to approximate 
edges, thus allowing for post 
operative swelling. \ bead pressed too firmly 
against the cornea caused capillary prolifera 
tion and the formation of granulation tissue 
We the 
ed \s the wound heals, the 


suture 


have not seen inversion of wound 


at any time 


ves 
ye 


becomes less taut and can be easily 
Suture scissors are not harmed in 
\ good bite favors the 
suture. A bleb of 


seen adhering to the bead 


removed 
cutting the fine wire 
retention of the mucus 1s 
This 
We do not 


the bead has any 


commonly 


has no significance as to healiny 


think the lead of adverse 


chemical effect. In using the twisted wire 


suture, it is important not to cut the knot 
accidentally, since small particles will be lost 
in the wound. Thereafter, the eye remains 
red, and small particles of wire are extruded 
the weeks until all 


subconjunctivally over 


are expelled, 


| 
. . 
4) 


The outstanding quality of the wire suture 
is 1tS minimal irritation of the corneal tissue. 
Our pathological studies showed an accum- 
ulation of small and large round cells and 
fibroblasts in the wound area. The base of 
the iris never showed any cellular reaction. 
\s healing proceeded, these cells became 
fewer in number, until finally a small star- 
shaped figure of small round cells remained. 
We had several rabbits which carried the 
wire suture and silver bead for over 70 days 
without any sign of irritation, In our first 
series of animals, in which the knot was 
employed, it was frequently difficult to find 
the suture because the conjunctiva had grown 
over the area. Sutures buried in the external 
rectus muscle caused marked irritation and 
had to be removed after about one week. 
This was especially true in very thin muscle 
and when movement caused added irritation. 
llowever, several animals which had thicker 
external tolerated 
placed wire sutures extremely well. 


rectus muscles deeply 


One patient received two wire sutures for 


closure of the wound after cataract surgery. 


A double knot was used, and the ends were 


cut about 1 mm. long. Postoperative irrita 


ARCHIVES OF OPHTHALMOLOG) 


tion was troublesome, and the sutures had 
to be removed on the eighth postoperative 
day. Healing, however, was excellent, and 
the final correction gave normal vision. The 
minimal ideal period for good postoperative 
corneal wound healing, in our opinion, would 
appear to be about 21 days. If the wire su 
this 
period, one major cause of postoperative 


ture could be worn comfortably for 


failure would be circumvented. 


SUMMARY 


Some observations on the use of fine alloy 
steel wire sutures in a few ophthalmic pro- 
cedures are reported, Certain difficulties have 
been encountered and remain unsolved. How 
ever, the outstanding quality of the wire 
suture—that of minimal tissue irritation— 
remains to be exploited by further research 
by ophthalmic surgeons. 
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ARTHUR H. KEENEY, M.D. 
and 
FRED D. BARLOW, M_.D., Louisville 


Conflicting clinical reports * have recently 
been published concerning the role of andro 
gens and estrogens in diabetic retinopathy. 
Unfortunately, neither bioassays nor chemi 
cal analyses for tissue levels of these hor 
mones are sufficiently accurate to support 
the endocrine hypotheses involved, Because 
of the divergent clinical conclusions and the 
current impassé in obtaining quantitative 
hormonal assays, a controlled laboratory 
study has been undertaken in an experi 
Albino ren 
dered diabetic by alloxan were used, it being 


mental diabetic animal. rats 
recognized that retinal vascular changes in 
the rat, as in most experimental diabetic 
animals, have been produced only with difh 
culty,+ and only in the presence of some 
additional disturbance or tissue insult. Sup 
plemental estrone was given to one group 
the 
hypothesis that this might precipitate addi 


of diabetic rats in accordance with 


tional tissue insult leading to retinopathy. 
Similarly, testosterone was given to another 
Louisville School of 
Medicine, Section on Ophthalmology 


From the University of 


These studies were supported in part under Grant 
No. 123 from the Arnold Reuben Fight for Sight 
Fund of the National Council to Combat Blindness, 
Inc., New York 19 

Abstract of thesis accepted by the 
School of Medicine of the 
vania in partial fulfilment of the requirements for 
the degree of Doctor of Medical Science in Ophthal 
mology 


* References 1 to 3 


Graduate 
University of Pennsyl 


+ References 4 to 6 


cD of the Kat 


that it 
against the development of retinopathy. 


group on the basis might 


protect 


Initially, an effort was made to adapt the 
Hotchkiss - McManus 


odie acid-Schitf reaction) technique to his 


lriedenwald (pet 


tologic study of these rat retinas in whole 
mount preparation, The intense purple back 
ground stain, however, renders this technique 
unsuitable for rat material. I¢xtensive mod 
ifications im tissue preparation and in stain 
ing procedure, by both immersion and intra 
vascular techniques, however, failed to yield 
good definition of the retinal vessels in thei 


smaller divisions." 


Our experiments in method indicated that 
common carotid India 
ink following water perfusion in the intact 
animal the 


patterns in 


artery imyjections of 


yielded clearest definition of 


retinal vascular whole-mount 


preparations from the albino rat. Conven 
tional serial sections, however, still offer a 
most profitable and convenient method for 
histologic study, particularly since the small 
size of the rat eye enables an entire globe to 
be mounted on two slides if the sections are 


cut at 12p 
METHILOD 


Two hundred ten adult albino rats, weigh 
ing between 150 and 250 gm., were divided 
into four groups, containing equal numbers 


of male and female animals 


1. Control animals kept under the same laboratory 


conditions as all other animals but not rendered 


diabetic (10 animals ) 
2. Diabetic control animals which were alloxan 
ized but received no experimental treatment 

3. Experimental animals rendered diabetic with 
alloxan and treated with an aqueous suspension of 


t References 7 to 9 
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A. 


mg/kg., by subcutaneous injection 


very tour days 

4. Experimental animals rendered diabetic with 
alloxan and treated with testosterone cyclopentyl 
of 20 


tour 


propionate! in cottonseed oil at a dose 


by subcutaneous injection every 


weeks 


\nimals were maintained on Purina Lab 


Chow and water ad lib. Diabetes was in 


duced after a 48-hour fast, during which 
were allowed Non 


mono- 


the rats water ad lib. 


sterilized 5% solutions of alloxan 


hydrate (hastman Organic Chemicals Dept.) 


in double-distilled water were given by sub 
cutaneous or intraperitoneal injections at 
doses of 200 mg/kg. or 175 to 185 mg/kg., 
respectively, in accordance with the route 
used. Only freshly prepared alloxan solu- 


tions were employed 

\nimals were allowed only isotonic saline 
solution ad lib during the first 48 hours after 
and the 
standard laboratory diet, Injections of 1 to 2 


Injection, they then returned to 


units of protamine zinc insulin were admin- 
istered to 69 rats according to clinical indi 
cations trom the third to the fifth day follow 
The rat 
be rather resistant to insulin, and no attempt 


ing alloxan injection is known to 
was made to carry any animal on this type 
of therapy. 


Weekly records of weight were maintained 
on all animals, and 24-hour urine specimens 
were collected from each animal at two- 
week intervals for determination of volume 
output and total sugar (Hawkins and Van 


Slyke method ) 


(of the 200 alloxanized animals, 117, or 


58.5%, died in the initial postinjection pe 
riod of eight days. Of animals surviving the 
postinjection period, 78.5% became diabetic 


and 94.5% 


of these sustained their disease 
with rather consistent glycosuria during their 
experimental lives. 


Estrone was supplied as Estrone Lilly through 
the courtesy of Dr. W. R. Kirtley, of the Medical 
Department, Eli Lilly & Company, Indianapolis 6. 

{ Testosterone was supplied as Depo-Testoster- 
one Cyclopentylpropionate in oil (25 mg/cc.) 
through the courtesy of Dr, H. F. Hailman, of The 
Upjohn Company, Kalamazoo, Mich 
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RESULTS 


General Observations. Surviving animals 


were grouped as short-term survivors, liv- 
ing 8 days to 2 months after alloxanization 
(63 animals) or as long-term survivors, liv- 
ing 2 to 11 months (22 diabetic animals plus 
the nondiabetic control animals). The aver 
age experimental age of the long-term dia 
betic survivors and one-half 


Was seven 


months. No attempt was made to utilize the 


eyes of short-term surviving animals for 


histologic study. Eyes from 24 long-term 
survivors were mounted for study by serial 
section (hematoxylin and Triosin # stain). 
I lat the 


from eyes of several of these animals 


mounts of retina were also made 
some 
retinas were lost in early attempts to use 
the Hotchkiss-MeManus staining technique. 

Surviving animals frequently developed 
cataracts in four to eight weeks and gener- 
ally showed marked weight loss 


70 to 


[wenty- 
150 cc. 
(normal is 7 to 14.cc.) and glycosuria of 1.5% 


four-hour urine volumes of 
to 4.7% were common in most rats. Testicu 
lar atrophy was not quantitated but was ob 
served in practically all male diabetic ani 
mals 

Long after the development of mature 
cataracts in both eyes, a few animals were 
found to lose all apparent reaction to light. 
These alterations were subsequently found 
to be associated with uveitis and optic neu- 
ritis. 

The 


which survived for histologic study in 


rats 
the 


following tabulation indicates 


various groups : 


Nondiabetic controls 
Diabetic controls 
Estrone-supplemented diabetics 


Testosterone-supplemented diabetics 7 


Sex Distribution.—Sex distribution in sur 
viving animals persisted, with an equal num 
ber of males and females in each group, just 
as at the initiation of these studies 

The 
trol animals all gained from 150 to 180 gm 


The dia- 


Weight Changes. nondiabetic con 


during the course of observation 


# Practically identical with eosin Y. 


Bi 

{ 

2 

4 6 

9 
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TESTOSTERONE 


AND ESTRONE IN 


120 
The 
estrone-supplemented rats showed distinctly 


betic control animals lost from 60 to 


gm. during their experimental lite 


the best weight maintenance among the dia 


betic groups; some of these anivials gained 


up to 35 gm., and none lost more than 85 


Lhe 


were intermediate between the estrone-sup- 


gm testosterone-supplemented — rats 
plemented and the control diabetic groups, 
show Ing weight losses of O to 110 gm 

Histology 


Xyes of rats surviving for study were basic 


Classification of lindings. 


ally classified as (a) histologically normal 
eyes, (>) eyes showing inflammatory dis 
ease, and (c) eyes with retinal vascular 


changes of the early diabetic type 


Prue capillary microaneurysms and retin 
tis proliferans were not demonstrated. In 


diabetic animals from all groups, small 


hemorrhages were often seen at the outer 
edge of the inner nuclear layer and the inner 


area is a region of marked capillarity im the 


portion of the outer plexiform layer 


rat, as well as in the human eye. Discrete 


exudates were not found in the outer plexi 
form layers, but rarely they were seen in 
the ganglion layers, where occasional hemor 


found. A 


early retinitis proliferans were 


rhages were also few areas of 


questionable, 
seen in several older diabetic animals. Con 


siderable care must be used, however, in 
tracing through serial sections to avoid plac 
ing such an interpretation on small vascular 
loops or knuckles often produced as arti 
facts by small folds or wrinkles im the sur 


face of the retina 


Some hyalinization of vessel walls was 
found infrequently in eyes from diabetic 
animals and also in eyes from nondiabetic 


control animals which were more than 2 


years old 
Inflammatory 


changes, not specific for 


diabetes, were found in sections from three 
rats which had been observed to be totally 
blind 


seen in the optic nerves, uvea, and anterior 


and round-cell infiltrates were 


Fibrinous debris 


these 


and posterior chambers. 


was found in the vitreous of eyes. 


Moderate to choroidal 


intense 


congestion 


DIABETES 


was present in eyes from diabetic animals 


showing inflammatory changes 

The eyes appearing to be histologically 
normal from 14 of the long-term surviving 
animals were in practically the same dis 


tribution ratio in each of the four groups, 


within the statistical limitations for samples 
of this size. The ratio of male to female ant 


mals affording histologically normal eyes 


was also essentially 1:1 in each of the four 


groups 


SUMMARY 


The Hotehkiss 


staining 


AND 


MeManus 


demonstration — ot 


CONCLUSIONS 


lriedenwald 
technique ior 
retinal vascular patterns im whole-mount 
preparations is not currently adaptable to 
the albino rat eye because of the intense 
purple background staining, which obscures 
retinal vessels 


the finer divisions of the 


India-ink injection preparations appear to 
produce detailed and consistent demonstra 
tions of retinal vascular patterns in the albino 
rat. Serial sections with more familiar stains, 


still 


of great value in following histologic details 


such as hematoxylin and ‘Triosin, are 


through small specimens, as afforded by the 
rat eye 

No significant differences could be found 
in the incidence or severity of retinal changes 
in alloxan diabetic rats of either sex used as 
controls or in those receiving supplemental 
listologically nor 


estrone or testosterone 


mal eyes were recovered similar” per 
centages from all groups of diabetic rats in 
this 


study. From these findings it 1s con 


cluded that neither testosterone nor estrone 
administered in moderately large doses, as 
specified, over periods of 2 to 11 months 
significantly affect the histology of the retina 


in the alloxan diabetic rat 
1103 Heyburn Building 
REFERENCES 


1. Saskin, F 
Diabetic 


Waldman, S., and Pelner, | 
Retinopathy, Am. J. Ophth. 34:613, 1951 


2. Bedrossian, R. H Pocock, 1). S 


W. F., and Sindoni, A. S.: Diabetic Retinopathy 
Treated lestosterone, A. M. A. Are 
50:277, 1953 


Harvey, 
with 


Ophth. 


409 


J 
; 
= 
= 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


3. Pelner, L.. and Waldman, S.: Diabetic 7. Hotchkiss, R. D.: A Microchemical Reaction 
Ketinopathy, A. M. A. Arch. Ophth. §1:282, 1954 Resulting in the Staining of Polysaccharide Struc 
tures in Fixed Tissue Preparations, Arch. Biochem 
16:131, 1948. 

8. McManus, J. F. A.: Histochemical Demon 
stration of Mucin After Periodic Acid, Nature 
158:202, 1946 

9. Friedenwald, J. S.: A New Approach to 


Some Problems of Retinal Vascular Disease, Am 
Lens Changes in Alloxan Diabetes in Rabbits, Ophth. 32:487, 1949. 


4. Lewis, L. A.; Moses, J. and Schneider, 

Kk. W.: Alterations in Alloxan Diabetic Rabbits, 

Especially in Relation to Ocular Damage, Am. J 
M. Se. 243:214, 1947 

Schneider, R. W.; Lewis, L. A.; Moses, J., 

and McCullagh, E, P.: Retinal Hemorrhages and 


Proc. Central Soc. Res, 3:17, 1904 10. Keeney, A. H., and Barlow, F. D 


Histologic 
6. Becker, B.: Diabetic Retinopathy, Ann. Int Techniques in the Demonstration of Retinal Vascu 
Med. 37:273, 1952 lar Patterns in the Albino Rat, in preparation. 


News and Comment 


SOCIETY NEWS 


Ophthalmological Society of Egypt.-lhe Annual Meeting of the Ophthal 
mological Society of Egypt will take place at the Memorial Ophthalmic Labora 
tory, Giza, on Friday and Saturday, March 4 and 5, 1955, at 9 a. m. Medical 
practitioners, oculists or otherwise, are cordially invited. 


South Carolina Society of Ophthalmology and Otolaryngology.—-lhe North 
Carolina Eye, Ear, Nose and Throat Society and the South Carolina Society of 
Ophthalmology and Otolaryngology will hold a joint meeting at Columbia, S. ¢ 
on Sept. 12, 13, and 14, 1955. Headquarters will be the Columbia Hotel. 

The following ophthalmologists will be on the program: Dr. Ek. W. D. 
Norton, New York; Dr. Frank Carroll, New York, and Dr. William B. Clark, 
New Orleans. 

\n announcement of the three guest otolaryngologists will be made later. 
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Votched Speculum Wleades 
for Chuke Surgery tures on the lids may cause the patient con 


c siderable discomfort. Finally, these sutures 
JOHN P. KEIZER, M.D., Portland, Ore. do not permit coverage of the lid margins. 
; lor routine ocular surgery, the use of lid 


retractors is impractical, because an assistant 
In retraction of the lids for ocular surgery, is required to use both hands to hold them; 
more is involved than exposure of the eye. however, lid 


retractors are useful during 


Generally it is essential for the lids to be irrigation of the conjunctival sac prior to 


held open in such a manner than no pressure surgery or for extreme retraction of one lid. 


is placed on the globe. Also, it is desirable Phe standard Desmarres retractors are so 
from the point of view of asepsis to shield curved that they may slip out when shifted 


the operative wound from the lid margins, toward the outer canthus. This slip oceurs 


which are a potential source of infection. To because the lid margins curve back sharply 


on the lateral side (Fig. la). The grinding 
of a simple notch in the blade of the Des 
marres retractor eliminates this difficulty. 


achieve these objectives ophthalmic surgeons 

have used lid sutures, retractors, or self- 

retaining speculums, alone or in conjunction 

with orbicularis akinesia. Fach method of 
rhe notch is made just large enough to fit 

retracting the lids has its advantages and ; 

over the lid margin and just deep enough to 


disadvantages. ue ee 
hold the margin snugly (Fig. 1b). The 


The lids can be retracted effectively by ’ 

“,_, notched retractor can be disengaged simply 
by rotating the handle. A small model is 
useful for retracting a conjunctival or Tenon 


sutures placed in the skin at the palpebral 
margins ; however, this requires infiltration 


of the lids with a local anesthetic. Some 


edema and hemorrhage is inevitable. If the 
procedure is prolonged, the pull of the su 
From the Department of Ophthalmology, the 


University of Oregon Medical School 


Fig. 1—(a) The standard Desmarres retractor 
tends to slip out as it is shifted laterally, where the 
lid curves sharply posterior. (b) In contrast, a 
retractor notched to fit the lid margin becomes more 


secure ly « ngage d 


Fig. 2—(a) Lancaster speculum and (b) O'Con 
nor-Lancaster speculum with blades to fit the lid 
margin 
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flap in Operation on the sclera or extraocular 


muscles 


Some type of self-retaining speculum is 


the most commonly used for exposure of 


the globe in ophthalmic surgery. Many sur 
geons consider a self-retaining speculum haz- 
ardous, for disastrous 
the 


the 


es may 


result if speculum suddenly slips out 


during course of intraocular 


surgery. 


Ideally, therefore, a self-retaining speculum 


would be one which could be inserted easily 
but would not slip out even when it was ele 
vated to reduce the pressure of the lids on 
the globe or to expose the fornices. Such a 
speculum would have value from the point of 
view of asepsis if it had a broad solid blade 
which at least partially covered the glands 
along the lid margin and the eyelashes. The 
solid blades of the type used in the Lan- 
caster speculum are an example. The curve 


of the Lancaster speculum (Fig. 2a) is deep 


M. A. ARCHIVES OF OPHTHALMOLOGY 
enough to permit the insertion of a drape 
between the blade and the skin of the lid. 
Roderick ©’Connor has improved the Lan- 
caster speculum by widening the blade and 
incorporating a setscrew inside the arms of 
the retractor so that, even if akinesia is in 
complete, the patient cannot close the specu- 
lum by the pressure of his lids. | have found 
that cutting notches in the margins of the 
blade of the O’Connor-Laneaster speculum 
(Fig. 2b) permits the lid margin to become 
so engaged that the security of the speculum 
actually is increased by shifting the speculum 
toward the lateral canthus. In contrast, the 


unmodified ©’Connor - Lancaster speculum 
tends to slide out. 

Notching of speculum and the retractor 
blades can be done easily in a home work 
shop or by a local mechanic with a hand- 
grinding tool. The safety and effectiveness 
of these instruments are increased appreci 


ably by this simple modification 
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Histology of Whascle in 


Congenital onal Acquired Prosis 


R. N. BERKE, M.D., Hackensack, N. J. 
and 
JOSEPH A. C. WADSWORTH, M.D., New York 


During the past six years we have studied 
116 biopsy specimens of the levator muscle 
from patients with ptosis. Our purpose has 
been threefold: first, to ascertain the histo 
logical nature of the levator muscle in con- 
genital and acquired ptosis; second, to learn 
the the 
levator in these cases affected the final re 


whether histological structure of 
sults of resection of the levator muscle, and, 
third, to elucidate the cause of congenital 
ptosis 
REPORTED 


PATHILOLOGICAT FINDINGS IN 


CONGENITAI PTOSIS 


(only a few gross anatomical and histologt 
cal reports on the structure of the levator 
muscle in congenital ptosis are available, For 
Heuck! (1879) post 
mortem the orbits of an 18-year-old youth 


example, removed 
with complete congenital ptosis and demon 
strated an atrophic levator, only 2 mm. wide, 
in the right orbit and complete absence of 
the levator in the left. In addition, both 
superior rectus muscles were very thin and 
almost nonexistent. Bach? (1895) removed 
after death large pieces of the levator and 
the 


18-year-old woman with congenital ptosis. 


extraocular muscles from orbit of an 


Microscopic study showed marked atrophy 
and poor development of the levator and the 
superior rectus muscles, In a case of com- 
plete bilateral congenital ptosis, Ahlstrom * 

Institute 


From the of Ophthalmology of Co 


lumbia-Presbyterian Medical Center 


(1895) found only a few tendon fibers of the 
levator in the right upper lid and no trace 
of this muscle on the left side. Siemerling * 
(1891) studied histologically the two levator 
muscles and the two third cranial nerves and 
their nuclei in a case of incomplete left-sided 
ptosis. He found some degeneration of the 
left levator muscle, the left third nerve, and 
both third nerve nuclei and speculated that 
the ptosis resulted from a lesion in the third 
nerve nucleus. 

anomalies 


Other extraocular muscle 


are 
sometimes associated with congenital ptosis, 
the 
the 
muscle, and incomplete separation of the 
superior rectus and the levator muscles 
(Wilbrand and Saenger,® Posey,* Macklin,* 
Lawford,? Steinheim,'* Natale '*). 

Aside little 1s 
known of the histology of the levator in con 


such as abnormal insertions of 


extra 


ocular muscles, bifurcation of levator 


from these few reports, 


genital or acquired ptosis 


GROSS ANATOMY OF LEVATOR MUSCLI 

\ gross anatomical study of several nor 
mal cadaver orbits showed that the striated 
muscle fibers of the levator muscle run for 
ward from the apex of the orbit to a point 
about 10 mm. from the upper border of the 
tarsus (ID, Fig. 1), where these fibers end 
and are replaced by two layers of tissue, The 
upper layer, known as the aponeurosis, in 
serts into the anterior surface of the tarsus, 
the adjacent orbicularis muscle, and the over- 
lying skin. The layer, known as 
Miller's upper lid muscle, inserts into the 


lower 


upper edge of the tarsus (area A, 
Fig. 3). 


Fig. 2; 


* References 7 through 9. 
+ References 10 and 11 


‘ 
. 


hig l Sagittal section of orbit of stillborn 

A, Miiller’s ligament to tarsus; 8B, Miiller’s 
muscle; C, tendon of levator palpebrae muscle; D, 
anterior end of striated muscle of levator; /:, break 
in periosteum of orbital roof; /, central retinal 
artery in optic nerve; G, superior rectus and 
levator muscles; H, bone above and below opti 
canal; J, inferior rectus muscle; J, inferior oblique 
muscle 


Fig. 2.—Higher-power photomicrograph of rec 


tangular area outlined in Figure 1. 

1, superior orbital bony margin; 2, skin; 3, orbi 
ularis muscle; 4, septum orbitale (pushed forward 
by orbital fat and injected preserving fluid); 5 
orbital fat (pushed forward); 6, tarsus; 7, cornea 
&, upper fornix (displaced forward by preserving 
fluid); 9, Miuiller’s smooth muscle; 10, levator 
aponeurosis; JJ, sclera; 12, tendon of superior 
rectus muscle; 13, skeletal muscle of levator. 

A, area of insertion of Muller’s muscle to upper 
edge of tarsus 

B, area of origin of Miuller’s muscle and aponeu 
rosis from skeletal muscle fibers of levator 

Fig. 3.—High-power magnification of area 
from Figure 2 

1, levator aponeurosis; 2, anterior end of Miller's 
muscle; 3, conjunctiva of upper fornix; 4, “tendon” 
from Miiller’s muscle (2) to tarsus (5); 5, upper 
edge of tarsus. 


Fig. 4.—High-power view of area # from 
Figure 2. 

1, skeletal muscle fibers of the levator ; 2, Miller's 
muscle (joins levator farther to left); 3, origin of 
levator aponeurosis from uppermost skeletal muscle 
fibers of levator; 4, tendon of superior rectus muscle 
at site of insertion to sclera; 5, sclera; 6, normal 
position of upper fornix, which has been displaced 
forward by injected fluid; 7, Tenon’s capsule. 


NORMAL HISTOLOGY OF LEVATOR MUSCLI 


In order to familiarize ourselves with the 
normal histology of the levator and its re 


lationships, we examined several biopsy 


specimens of cadaver levators histologically. 
This study was augmented by the examina 
tion of sagittal sections of several exenter 
ated orbits from the pathology collections of 
the Institute of Ophthalmology and from 
the Surgeon General's Library, Washing 
ton, D. C.t In addition, we were fortunate 
to have access to Dr. George M. Smelser’s 
excellent collection of histological sections of 
the entire orbital contents of a stillborn child, 
from which the photographs in Figures | to 
$+ were made.§ 

t Through the courtesy of Mrs. Helenor Wilder 

§ Unfortunately, the normal anatomy in thes« 
sections is slightly distorted because the septum 
orbitale, the orbital fat, the upper fornix, and the 
globe are pushed forward by the preserving fluid 
injected for fixation of the tissues 


f 
4 3, | 
\\ 
6 
‘zB 
\ \ 
| 
4 5 6 


PTOSIS—HISTOLOGY OF LEVATOR Ml 


hig 
case of acquired ptosis (Table 2). 


Low-power magnification of sagittal 


) 


Vhese histological studies contirmed our 


description of the gross anatomy of the leva 
tor given above, except that Muller’s muscle, 
which seems in gross sections to be inserted 
directly into the upper edge of the tarsus 
actually is separated from the tarsus by a 


short “tendon,” about 1 mm. in length ( Fig 


3) Phe smooth musele fibers of Muller's 
muscle are easily identified in the trichrome 
stain; they extend backward from the tarsus 
(.1, kig. 2) for a distance ot about LO mm 
to the striated muscle tibers of the levator 
(B, big. 2), where the smooth and striated 
fibers interlace (2, big. 4) 

Below Muller's musele is the conjunctiva 
of the upper formix (4, Fig. 2); above ts the 


aponeurosis, identified histologically as mod 


erately dense connective tissue ( Figs ] 


the 


to 
Muller's 


so intimately attached, these two 


Because aponeuros! anc 


muscle are 
lavers are always reflected tovether In apera 
tions for resection of the 


levator ( Berke 


It is to be noted that the combined thicknes 


of these layers is less than that of the cornea 
(big. 2). Because of this delicate structure, 
these lavers are easily torn and are sometimes 


difficult to identify operations the 


levator 


Near the upper border of the tarsus the 


aponeuros! blends with the septum orbitale 
to form a barrier to prolapse of orbital fat 
into the tissues of the upper lid (Fig. 2) 

Beyond the upper edge of the tarsus the 


aponeurosis divides ito tine fibers, which in 


eptun 


errones 


SCLi 


section taken from levator muscle excised im a 


sert into the anterior surface of the tarsus, 
the overlying orbicularis muscle, and the ad 
jacent skin to produce the upper lid fold, as 


) 


illustrated to the right of .f in bigure 2 


lt as therefore obvious that the skin, the 
orbicularis, and the lashes are supported 
mainly by the aponeurosis, while the tarsus 


is pulled upward chiefly by Muller's musele 


Fig. 6. High-power magnification of area 4 
indicated bigure howing large bundles ot 
mooth muscle fibers (a) present im anterior portion 
of muscle 

7 Hig! power magnification of area 
indicated bigure howing normal striated 
muscle fibers (a) from levator muscle 


| 
a 
— ‘ 
| 
impression of the normal relationship of these “ee * ge 


lig. 
of ptosis following birth trauma (Table 3) 


big. 9 


cated in Figure &, 


High magnification of area 4 as indi 
showing large bundles of smooth 


muscle tibers at a 


big. 10 


cated in Figure &, 


High magnification of area Boas indi 
showing normal striated muscle 
fibers ata 
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Low-power magnification of sagittal section taken from an excised levator in a case 


HISTOLOGICAL FINDINGS OF LEVATOR 


MUSCLE PTOSIS 


The histological material for this study is 


made up of 116 liopsy specimens of the 
anterior part of the levator, excised from pa 


Four ol 


tients with assorted types of ptosis 


these specimens came from patients with 
the jaw-winking phenomenon in whom the 
superior rectus muscle was utilized to cor 


rect the ptosis; the rest came from modified 


Blaskovies operations for resection of the 


levator (Berke '*), Of this number, 34 had 
to be discarded for various reasons, leaving 
82 specimens for histological examination. 

kach specimen, varying from 12 to 30 mm 
in length, was sectioned lengthwise so as to 
give a sample from each third of the speci 
men, The trichrome stain was used because 
it stains the smooth and striated muscle fibers 
pink and the connective tissue blue, In each 


The 


Seventeen cases 


causes for elimimation were 


were irded hecause 
ptosis operation had distorted the anatomy 
because the specimer vas bunched orf 


wrong 5 cases, because the specimen 


short, and 4 


complete 


because the history 


J 
a A.M. A, 

: 

A— 

an 


Fig. 11.-Low-power magnification of sagittal section in case of ptosis associated with J; 
winking phenomenon of Marcus Gunn (Table 1) 


- . Papier | Summary of Histological Findings in Lighty-Two Assorted Cases of Ptostis 


(Cases with 


Skeletal 

Muscle 

Fibers 

Amountot from 

No ot P tosis, Levator, 
Type of Ptosis (uses Min ‘ 
Congenital ptosis associated with birth trauma , ‘ lw 
Congenital ptosis associated with jaw winking 
Congenital ptosis of 2 mm 4 low 
Congenital ptosis of 3 mm 4 
Congenital ptosis of 4 mm. or more 

Total no. of cases sv 


specimen a special search was made for 
striated muscle fibers of the levator.# 

In every specimen smooth muscle fibers 
( Muller’s muscle) were found, which some 
times jomed great numbers of normal-ap 
pearing levator striated muscle fibers, In 
other specimens striated fibers were absent 
and the smooth muscle fibers ended in loose 
areolar tissue rather than in abundant stri 
ated muscle fibers. Qin the basis of these 
findings, the history of the case, and the 
clinical examination, we were able to divide 
our assorted cases into six groups (Table 1) 

] Acquired Ptosis biopsy speci - 
mens in cases of acquired ptosis were availa 


hig. 12.-High magnification of area 4 
ble for study. In each, an abundance of cated in Figure 11, showing parallel bu 


smooth muscle fibers (a) located in anterior 


a , # Where a Motais type of operation had been of levator 
done before, transplanted fibers of the superior 
rectus muscle could be mistaken for striated muscle Fig. 13.—High magnification of area 2 
. e fibers from the levator. Also, where a previous cated in Figure 11, showing normal striated musele 


fibers (a) from levator muscle 
resection of the levator had been done bundles of 


the orbicularis muscle were often found in_ the 
biopsy tissue. To avoid confusion, ali cases in which 
such operations had been performed were discarded 
In other cases, in which there was any question as 
to the nature of the tissues concerned, the speci 
mens were seen in consultation with Dr. Arthur 
Purdy Stout, Pathologist, Presbyterian Hospital 
New York 


iW 


as midi 


portion 


- 
= 
— 
— 


lig. 14 


of ptosis of no more than 2 mm. (Table 4) 


in Figure 14 


High magnification of area 4 indicated 
bundle of 


fibers (a) at anterior end of levator 


showing large smooth 


muse le muscle 


normal-appearing levator striated muscle 


libers were found. Figures 5, 6, and 7 illus 


trate the histological findings 


of these did the levator appear abnormal his 


tologically. In this case lymphocytic infiltra 


tion of the striated muscle fibers of a non 


specific nature was noted.* 
Arthur P 


*Opmion of Dt Stout 


Fig. 16.—High magnification of area Boas indi 


cated in Figure 11, showing normal striated muscle 


fibers (a) of levator 


Low-power magnification of sagittal 


In only one 


1RCHIVES OF OPHTHALMOLOG) 


section taken from excised levator in a case 


that 


always 


this conclude 


striated 


study we may 


levator muscle fibers are 


present in acquired ptosis provided suthicient 


levator tissue is excised.4 


Z ( onde nital Ptosis Issac tated with Birth 


! rauma.—In five cases with a definite his 


tory of birth trauma and clinical evidence of 


a more or less complete external third nerve 


paralysis, many normal-appearing striated 


fibers of the levator 


illustrated 


muscle were 
and 10. 


that striated muscle 


present, as 
There 


fibers 


in Figures &, 9, 
lore, we conclude 
of the levator are always present in ptosis 


secondary to birth trauma 


3. Congenital Ptosis Associated with Jaw 
Winking Phenomenon. of Marcus Gunn 

In each of the five cases of this type an 
abundance of normal-appearing striated leva 
tor fibers were Irom this we 


present con 


clude that striated muscle fibers of the leva 
tor are always present in the Marcus Gunn 


13) 
Vim In the 


normal ap 


syndrome (Figs. 11, 12, and 


of 


Congenital Ptosis 


live cases in this category some 


varing striated muscle fibers were found 


(Figs. 14, 15, and 16). In all, 


fibers seemed fewer in number and sparser 


however, the 


than in the groups already discussed. There 


fore, we believe that a few striated muscle 


t Five other a quired 


eliminated: two because the specimen was tor 


hort and three because the levator had receded too 


deep into the depths of the orbit to be reached. In 


each of the latter, the levator had a cidentally beet 


severed above the tarsus during p operations 


on the upper lid 


B 

id 

a 

Ey 
4 
4 

ptosis had to be 

4 
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LEVATOR 


Vi 


SCLI 


Fig. 17 
oft ptosis ot 


Low 


power magnification ot a 
3mm 5 


(Table 5) 


18 
in 


hig 


High magnification of area A as indi 
cated 


Figure 17, the large bundles of 
smooth muscle fibers (a) present in anterior portion 
of muscle 


showing 


fibers will always be present in cases of con 


genital ptosis of 2 mm. or less. 
5. Congenital Ptosis of 3 Mm.—I\n 22 con 
genital cases the ptosis measured 3 mm. in 


( Table 


hig 
of 3 mm 


OW 


6) 


view of sagittal section 


sagittal 


‘ 


section ot levator muscle excised in a case 


hig. 19.—High-power 
as indicated in Figure 


muscle 


magnification ot 
17, showing normal 


fibers (a) surrounded by loose 


area 
triated 


areolar tissue 


the primary position Iwelve (54%) 


these showed sparse, normal-appearing 


ol 
str 
ated muscle fibers where an abundance of 
these tibers would normally be found (igs 
17, 18, and 19), In the other 10 cases striated 


xcrsed trom levator mu a cast 


ol ptosi 
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muscle fibers were completely absent, but 
Muller’s muscle was always present and 
seemed to end in loose areolar tissue, in 
place of striated muscle fibers ( Figs. 20, 21, 
and 22) 


‘rom this study we conclude that the stri 


ated muscle fibers of the levator are sparse 


or entirely absent in congenital cases « 
ig. 21 High magnification of area A as indi 


cated in Figure 20, showing normal smooth muscle ptosis ol 3mm 


fibers (a) in anterior portion of levator muscle . ‘ 


big. 22-—High magnification of area Boas indi There were 37 cases of congenital ptosis in 
cated m Figure 20, showing absence of striated 


; which the drooping measured more than 4 
muscle fibers (a) and presence only of loose areolar 


mm. Most of these cases showed poor leva- 
tor action. Nevertheless, resection of the 
levator was done to test Blaskovics’ '® con- 
tention that the results of this operation are 
uniformly satisfactory, even when the levator 
is paralyzed or absent 

\s indicated in Table 1, none of these 
37 cases showed levator striated muscle fi 
bers, even though as much as 30 mm. of 
stretched-out levator tissue was excised. In 
these cases Muller's muscle was always pres 
ent but ended in loose areolar tissue in place 
of striated muscle fibers (Figs. 23, 24, and 


Fig. 23.—Low-power magnification of sagittal section of levator muse le excised in a 
ol ptosis of 4 mm 


Fiy. 24.—High magnification of area 4 as desig From these data we conclude that levator 
nated in Figure 23, showing normal smooth muscle 


late ‘le fibers are always absen 
fibers (a) in anterior portion of levator musel striated muscle fibers are always absent in 


congenital ptosis of 4 mm. or more. 


te t The absence of striated muscle fibers in the 
anterior part of the levator does not preclude the 
possibility of their presence farther back in the 
muscle. As a matter of fact, scattered striated fibers 
probably would be found in most cases of congenital 
ptosis if the entire levator could be examined 


histologically 
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of ptosis present in each of eight cases of 

acquired ptosis before and after operation, 

the cause of the ptosis in each case, and the 

reason for undercorrection It should be 

noted that the average ptosis was relatively 

great (4.2 mm.) before operation, the aver 

age residual ptosis was 1.5 mm., and. the 

ye ey Si average amount of correction was 2.7 mm, In 

only one case did the operation result) im 

Og complete failure, and that was attributed to 

pulling out of the sutures secondary to 

Fig. 25.—High magnification of area B as desig Severe postoperative edema. In the rest of 
nated in Figure 23, showing absence of striated the cases undercorrection occurred mainly 


muscle fibers (a) but presence of loose areolat 


because of insufficient resection. Of the en 


fequired Ptost 


Millimeters of 


*tosis 
nprove 
ment Cause of Ptosis ause of Undereorreetion 
6 Developed spontaneously at age “1 Insufficient reseetion 

Head injury in football game Excellent result 
Severe keratitis and conmjunetivitis Insufficient reseetion 
Horner's syndrome trom hygroma ot peck Excellent result 
Fibroma of right frontal bone Exeellent result 
Thyroid dystunetion Insufficient reseetion 
Thyroid dystuaetion losufficient reseetion 
Developed spontaneously at age t'y yi Sutures pulled out 


excellent results 


EFFECT OF SKELETAL MUSCLE FIBERS ON tire group, 35.7% had a good or excellent 
FINAL RESULT OF RESECTION OF LEVATOR result from the operation. 

In a recent survey of 91 operations for From this study it would seem that im all 
shortening the levator muscle (Berke we of acquired ptosis an excellent result 


concluded that when undercorrection oc should follow resection of the levator wu 


curred in the presence of good levator action, — “herent levator tissue is excised and care 


the chief cause for failure was insufficient t#ken to prevent pulling out of the sutures 


resection, but that when the levator action ('ig. 26) 

Was poor, the main cause for failure was in However, it should be pointed out that 
adequate levator tissue. In that survey no the causes of acquired ptosis are so varied 
attempt was made to ascertain what effect that one cannot safely generalize. leach case 
the presence or absence of striated muscle niust be treated individually lor example, 
fibers had on the operative result. In order more levator tissue should be removed when 
to answer this question, our cases were di the levator is very weak than when a normal 


vided into groups (‘Table 1), and the per muscle has been merely severed. Therefore, 


centage of satisfactory corrections attained the result of resection of the levator in ac 
quired ptosis may depend more on the cause 


for each group was correlated with the 


amount of levator striated muscle fibers Of the ptosis than on the presence of striated 
present. muscle fibers 


1. Results of Resection of Levator in Ac 


“good” we mean | imm. of undercorrection 
quired Ptosis.—Vable 2 shows the amount y “excellent,” no residual ptosi 
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resection or to stretching of the levator mus- 
cle, only two of the five cases getting more 
than | mm. of improvement from the opera 


tion 

The poor results from operation in this group 
could be attributed perhaps to the lack of nerve 
impulses, because shortening a paralyzed muscle 
does not produce a permanent correction, owing to 
the tendency of the paralyzed muscle to stretch 


with time 


27.—Case of jaw-winking phenomenon of 


Fig 
Marcus Gunn involving left eye. A resection of the 
levator was performed utilizing a portion of the 
superior rectus to elevate the lid. 4, before oper 
ation: B, jaw-winking phenomenon with chin devi 
ated to right; C, postoperative result 


hig. 26.—Ptosis of right eye, which developed 
pontanecously at age of 21 years. No history of 
imjury. A, before operation; after resection of 
levator of right eye 


2. Results of Resection vf} Levator in 
Congenital Ptosis Associated with Birth 
/rauma.—lIn five cases the ptosis was as 
sociated with a history of birth trauma and 
clinical evidence of a partial third nerve 


paresis. 


Pantie 3.—Congenital Ptosis Associated with 


Birth Trauma 
(Third Nerve Paresis) 


Millimeters of 


*tosis 


Im 
prove (nuse of 
Hefore After ment Undereorreetion 
“ ‘ Insufficient levator 
resection 
Insufficient levator 
Excellent result in 
pritnary position 
Sutures pulled out 
second postopera 
tive day 
Insufficient levator 
resection 


Average 4 excellent results 


lable 3 indicates the amount of ptosis 


present before and after operation, together 
with a list of the causes for undercorrection 
The average amount of preoperative ptosis 
jor this group was 4 mm. and the average 
residual ptosis 2 mm. The chief cause for 
undercorrection was attributed to insufficient 
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These results would tend to show that the 
presence of levator striated muscle fibers in 
this group did not of itself assure complete 
correction of the ptosis. Perhaps removal 
of more levator tissue at the time of opera 
tion might have produced better results. Or 
perhaps cases of third nerve paralysis, es 
pecially cases associated with paralysis of 
the superior rectus muscle, are doomed. to 
failure because of the corneal exposure and 
blepharospasm which usually oceur im these 


Cases 


3. Results of Resection of Levator im Con 
genital Ptosis Associated with Jaw-W inking 
Phenomenon of Marcus Gunn,— There were 
five cases of this type in which a biopsy spect- 
men of the levator was taken. In only one 


case was the levator resected, the remainder 


Taste 4.—Congenttal Ptosis of 2 Mm 
(With Skeletal Muscle Fibers from Levator Muscle) 


Millimeters of 
Ptosi« 


In 
prove ( atiee of 
Undereorrection 


tent 

Insufficient reseetion 
” 4 Excellent result 
Excellent result 

Excellent result 


\veruge 4 ls oor) wood or excel 


lent results 


having a modified Motais procedure to cot 
rect the ptosis. In this case the operation re 
sulted in failure because of a combination of 
things : insufficient resection, stretching of the 
levator muscle, and pulling out of the sutures 
From this one case it would seem that even 
though striated muscle fibers are present, 
. resection of the levator in patients with jaw 
winking is ill-advised (Fig. 27) 

$. Results of Resection of Levator in Con 
> Mm.—Table 4 lists the 
amount of ptosis before and after operation 


in five cases of 2 


genital Ptosis of 
min, OF ptosis, in each ot 
which striated muscle fibers from the levator 
were found, although not in the abundance 
characteristic of acquired ptosis. In all ex 
cept one case the ptosis was tully corrected 


by resection of the levator muscle (hig 28) 


VWUSCLI 


Fig. 28.—Congenital ptosis of 2 mm. Resection 
of the levator of left eye was carried out, with satis 
factory result 1, before operation ; BR, alter oper 
ation 


These figures would tend to indicate that 
resection of the levator in congenital ptosis 
of 2 mm. should always give an excellent o1 
good result if sufficient levator tissue ts re 
sected and the sutures do not pull out 

5. Results of Resection of Levator in Con 
genital Ptosis of 3 Mm. in Which Levatos 
Skeletal Muscle Fibers Were 


12 cases of congenital ptosis of 3 mm. str 


Present In 


ated muscle fibers were found (‘Vable 5). In 


TABLI Congenital Ptosts of 3 Alm 
(With Skeletal Musele Fibers from Levator Muscle) 
Milllmeters o 
Ptosi« 
lim 
prove Cause of 
(ase Helore \iter ment Undercorreetion 
0 Pulling out o 
sutures 
Excellent result 
Sutures pulled out 
Sutures pulled out 
Excellent result 
‘ Excellent result 
Levator etretehed of 
eutures failed 
Excellent result 
Excellent reeult 
il InsuMeient reseetior 
Excellent result 
\verayve ou good or excellent 


results 
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all of these the muscle fibers were spread 
apart by orbital fat or loose areolar tissue, 
heing very sparse as compared with the 
number of fibers seen in patients of 2 mm. of 
ptosis.£ 


Nine, or 75%, 


good or excellent result from the operation, 


of this group derived a 


the average amount of residual ptosis being 


only 0.9 mm. 


Undercorrection was attrib 


uted to insufficient levator resection or to 
pulling out of the sutures, 
When the results of operation and the 


number of levator muscle fibers of this group 


TasL_e 6.—Congenital Ptosis of 3 Mm 
(Without Skeletal Musele Fibers from the Levator) 


Millimeters of 
Ptosts« 


Im 
prove 
ment 


Cause of 


(ane Undercorrection 


Kelore After 


Insufficient resection 
Excellent result 
$ 


Excellent result 
Sutures pulled out 
Excellent result 
Excellent result 


Extraoccular muscle 
Imbalance 
Sutures failed 
Excellent result 
Insufficient levator 
resection 
\verage 70%) good or excel 
lent results 


are compared with those for the patients 
with 2 mm. of ptosis, one gets the impression 


that the number of striated muscle fibers 
present im congenital ptosis determines the 
amount of preoperative ptosis, as well as the 
percentage of satisfactory postoperative re 
sults, and that undercorrection, when it oc 
curs, is due either to insufficient resection or 


to pulling out of the sutures. 


6, Results in Congenital Ptosis of 3 Mm. 
im Which Levator Skeletal Muscle Fibers 
Here Absent.—In 10 cases of congenital 
ptosis of 3 mm., no levator striated muscle 


{It is well known that the histological appear 


ance of striated muscle varies with the state of 


contraction and the amount of handling. Never 


theless, these fibers appeared normal except that 


crossed striations were seldom seen. 
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fibers were found, even though each speci- 
men was sufficiently long to include them had 
they been present. 

Seventy per cent of this group (‘Table 6) 
got a good or excellent result from the oper- 
ation, with an average residual ptosis of 1 
mm. ‘These results compare very favorably 
with the preceding group, in which the aver- 
age preoperative ptosis also measured 3 mm. 
but in which a few scattered striated muscle 
fibers were present. 

Krom these data it would seem that the 
percentage of good results in patients with 
3 mm. of ptosis does not depend entirely on 
finding striated muscle fibers in the biopsy 
specimen. However, as already mentioned, 
we believe that such fibers must exist farther 
back .in the levator muscle; otherwise, the 
similarity of the results in the two groups 
would be difficult to explain. 

Tables 5 and 6 also serve to emphasize the 
umportance of other factors, such as insuf- 
ficient resection and pulling out of the 
sutures, in determining the percentage of 
good results from resection of the levator 
in congenital ptosis. 

7. Results in Congenital Ptosis of 4 Mim. 
or More.—\n Table 7 are listed 37 cases of 
congenital ptosis, varying from 4 to & mm. 
in amount, in none of which levator striated 
muscle fibers were found. The ptosis aver 
aged 4.9 mm. before and 2.3 mm. after oper- 
ation, with only 35% of the group getting a 
good or excellent result. The main cause for 
undercorrection here was poorly developed 
levator tissue associated with poor levator 
action, 

Krom these figures one may conclude that 
the percentage of good or excellent results 
following resection of the levator decreases 
considerably when the amount of ptosis is 
more than 3 mm. 

Because of the poor results in this group, 
we must conclude that undercorrection fol- 
lowing resection of the levator is the rule 
when the levator action is poor or when the 
ptosis measures more than 3 mm. (Fig. 29). 
This conclusion would tend to vitiate Blas- 


kovies’ contention that his operation gives 


7 
, 
$ 
‘ 
a 
4 
4 
Ay 
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TABLE 7 


M 


elore 


results 


this muse 


atrophic” 


ISTOLOG) 


Congenital Ptosis of 4 Mm. or 
(Without Skeletal 


Muscle 


ilimeters of 
Ptosis 


Im 
prove 


Alte ment 


le 


(de Blaskovics 


1s 


Of; 


Fibers 


con ipletely 


LEVATOR 


More 


from Levator) 


(ause of 
Undereorreetion 
Inadequate levator 

tissue 
Inadequate levator 
tissue 
Inadequate levator 
tissue 
Poorly developed 
levator 
Inadequate levator 
tissue 
Inadequate levator 
tissue 
Excellent result 
Excellent result 
Poor levator tissue 
Insufficient levator 
resection 
Insufficient levator 
resection 
Inadequate levator 
tissue 
Poor levator tissue 
Poor levator tissue 
Excellent result 
Sutures pulled out 
Insufficient resection 
Bilateral ptosis 
Excellent result 
Inadequate levator 
tissue 
Inadequate levator 
tissue 
Edema Oday follow 
up only 
Inadequate levator 
tissue 
Excellent result 
until bit in eye 
with ball 
Bilateral ptosis 
Insufficient levator 
resection 
Bilateral ptosis 
Inadequate levator 
tissue 
Excellent result 
Bilateral ptosis 
Inadequate levator 
tissue 
Levator very thin 
Excellent result 
Excellent result 
Bilateral ptosis 
Adhesion to superior 
oblique caused over 
correction 


Excellent result 


wo) good or excel 


lent results 


“even in those cases in which 


paralyzed or 
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ETIOLOGY OF CONGENITAI PTOSIS 


After eliminating congenital ptosis caused 
by birth trauma and ptosis associated with 
the jaw-winking phenomenon, both of 
which there is an abundance of levator stri- 
ated muscle fibers, we have an intriguing 


group of 64 cases in which the cause of the 


ptosis is still controversial, some investiga 


tors (Siemerling,* Wilbrand and Saenger,’ 
Spaeth ') contending that the cause is pri 
marily a lesion of the nervous system, and 
others that it is a failure of muscular develop 
ment. 

From this study and a review of the scanty 
literature, we believe that congenital ptosis 
is a developmental anomaly of the levator 


muscle, for the following reasons: First, all 


Fig. 29.—Case of ptosis of the left eye of greater 
than 4 the 
formed, giving definite improvement, with good lid 
fold. (A 
type, had been done elsewhere, leaving a scar in the 
left upper lid.) 


mm. A resection of levator was per 


previous ptosis operation, of unknown 


A, before operation; B, after oper 


ation, 


available anatomical or histological studies 
to date have shown a decrease or a complete 
absence of the muscle fibers of the levator 
in congenital ptosis. Second, case reports of 
ptosis associated with faulty insertion, bifur 
cation of the muscles, or incomplete separa 
tion of the superior rectus and levator mus 
cles can be more easily explained on the basis 
of faulty muscular development than by pos 
tulating a lesion of the central nervous sys 
tem. Third, the pupillary and accommoda 
tion reflexes are searcely ever involved in 
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congenital ptosis. # One would certainly ex 
pect such involvement if ptosis were caused 
by a lesion of the third nerve or of its nucleus 
Fourth, because the levator develops from 
the superior rectus muscle comparatively late 
in embryonic life (Mann '*), and because it 
is the most recently acquired of the extra 
ocular muscles phylogenetically Neal,” 
(sroyer*), it is more vulnerable to abnormal 
development. Fifth, since the extraocular 
muscles develop independently of their nerve 
supply, one should always find skeletal 
muscle fibers in congenital ptosis if the pri 
mary cause of the ptosis were a lesion of 


the central nervous system 


SUMMARY AND COMMENT 


Histology of Levator Muscle in Ptosts 
lo augment the meager knowledge of the 
levator muscle in acquired and congenital 
ptosis, 84 biopsy specimens were studied 

These specimens were long enough to 
include all of Muller's muscle and some of 
the striated muscle fibers of the levator, so 
that, had striated muscle fibers been present, 
they would have been noted in the biopsy 
specnnen, We realize, of course, that these 
speciens cannot possibly represent the his 
tological condition of the entire levator 
muscle. Nevertheless, this study revealed 
some very imteresting and significant facts 
Kor example, abundant normal-appearing 
striated muscle fibers were always found in 
acquired ptosis, in congenital third nerve 
paralysis, and in patients with the jaw-wink 
ing phenomenon of Mareus Gunn. However, 
in congenital ptosis, striated muscle fibers 
were always sparse or absent, so that if the 
ptosis measured only 2 mm., a few striated 
miusele fibers were always present; if 4 mm 
or more, these hbers were always present, 
but if exactly 3 mm., about half of the cases 
showed such fibers and half did not 

The absence of striated muscle fibers in 
all cases of congenital ptosis of more than 

# Rodin and Barkan '*® were able to find only 


one undisputed case of hereditary congenital total 


ophthalmoplegia in the literature 


* References 21 through 23 
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3 mm. and their presence in all cases of 
less than this amount would tend to indicate 
that the amount of ptosis in a given case de 
pends on the number of striated muscle 
fibers present. 


i ffect of Levator Structure on Results of 
Levator Resection Most ophthalmologists 
believe that resection of the levator for ptosis 
is not indicated when the function of this 
muscle is greatly reduced or absent, the im 
ference being that the muscle is too frail or 
delicate to support the upper lid. However, 
Blaskovics '® stated that his operation 1s suc 
cessful “even when the muscle is absent.’7 

With Blaskovics’ statement in mind, and 
the knowledge that resection of the levator 
is less successful when the levator function 
is poor, we were anxious to learn whether 
the histological nature of this muscle was an 
important factor in the success of the opera 
tion. For this purpose, we divided our cases 
nm seven groups im order to compare the 
results for each group 

In acquired ptosis, in which the levator 
muscle appeared normal histologically, the 
percentage of good or excellent results was 
only fair (37.5%) for the group as a whole 
the chief cause for failure being insufficient 
resection, ‘This study would tend to indicate 
that satisfactory results in acquired ptosis 
must depend on factors other than the mere 
oresence of striated muscle fibers 

The percentage of good results m= con 
genital ptosis associated with a third nerve 
paresis was only 20% for the group as a 
whole, the chief cause for failure being in 
sufficient resection and pulling out of the 
sutures, the effect being augmented by cor 
neal irritation and blepharospasm, especially 
when the superior rectus was very weak 
Because there were only five cases of this 
type, we hesitate to draw any final conclu 
sions except to state that the presence of 
normal-appearing striated muscle fibers in 
these cases did not of itself assure a high 
percentage of good or excellent results 

+ Blaskovics must have meant “even when the 
muscle funetion is absent,” for, obviously, it ts 


impossible to resect something that does not exist 


| 
4 
* 


PTOSIS—HISTOLOGY OF LEVATOR MUSCLI 


Resection of the levator was done in one — to birth trauma, and in ptosts associated with 
case of the jaw-winking phenomenon, with the jaw-winking phenomenon of Mareus 
complete failure. Because of this and other Gunn 
considerations, we do not believe this opera 3. Striated muscle fibers of the levator are 


) 


tion is indicated for ptosis of this type always found in congenital ptosis of 2 mm 


The best results (100% good or excellent ) or less 
were obtained in a group of cases of con | 


levator striated muscle fibers are pres 
genital ptosis of 2 mm., in all of which some 


ent in only 54% of cases of congenital ptosts 


fibers from the levator muscle were found = 4f 3 yyy 


(Table 8). The poorest results (35‘ good x 
5. Levator striated muscle tibers are never 

or excellent) congenita occurrer 
“6 found in congenital ptosis of 4 mim, or more 

in patients with more than 3 mm. of ptosts, 


; . ' B. The results of resection of the levator 
in none of whom were striated muscle tibers 


found. When the congenital ptosis measured for each type of ptosis would indicate the 
exactly 3 mm., the good or excellent results following 
varied from 70% to 75%, depending on the 1. The presence of numerous striated 
absence or presence of striated muscle fibers, — muse le fibers in aequired ptosis, im ptosis 


From this study we conclude that the results from birth trauma, or in ptosis associated 


Comparison of the Results of Resection of the 
of Congenttal Ptosts 


Percentage 
Average Amount of of Giood of 
Ptosis, Mim Excellent 
Results 
Belore \iter After 
ype of Congenital Ptosis (Operation Operation (operation 
«keletal musele fibers 
skeletal musele fibers 
skeletal musele fibers 
skeletal musele fhers 


otal number of cases 


of this operation in congenital ptosis depend — with the jaw- winking phenomenon does not 
on the presence of levator striated muscle — ol itself assure a high percentage of satis 


fibers—the greater the number of fibers factory postoperative results 


present, the better the results ; the fewer the > ‘The number of striated tibers present 


fibers, the poorer the results in congenital ptosis seems to be an important 
Etiology of Congenital Ptosts These — factor in determining the tinal result, because 
histological studies tend to confirm the — the highest percentage of satisfactory results 
theory that congenital ptosis, when not asso occurred when these fibers were present and 
ciated with birth trauma or jaw winking, is the lowest percentage when they were 

primarily the result of defective muscular absent 
development (. These studies on the histology of the 
levator musele would favor the theory that 


CONCLUSIONS congenital ptosis, not associated with birth 


\. A histological study of 82 biopsy spect trauma or the jaw-winking phenomenon, is 
mens from resection of the levator established — primarily a defective structural development 
the following findings of the levator muscle 
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L. Z. SAUNDERS, D.V.M. 
and 
R. F. SMITH, Upton, N. Y. 


In the course of a study of retinal atrophy 
in dogs, it became necessary to obtain colored 
photographs of the fundus. A Bausch & Lomb 
fundus camera was used for this purpose, with 
a carbon are as its light source 

The disadvantages of the carbon are in 
human fundus photography are numerous 
and are too familiar to ophthalmologists to 
require enumeration here (Hansell and Bee 
1953) 


during protracted observations on expert 


son,! \n additional difficulty arises 
mental animals, when the lids are held open 
by a speculum or by sutures. Under these con 
ditions, with the lids immobilized, the cornea 
tends to dry out; this tendency is greatly in 
creased by the heat from the carbon are, To 
cornea, the eye 


obviate desiccation of the 


must either be irrigated with saline at fre 
quent intervals (our method) or have a spe 
cial contact lens fitted to it (method of Clasen 


and associates ) 


\nimals cannot, of course, be asked to fix 
their gaze on a fixation light, and must be 
a general anesthetic 


placed under prior to 


fundus photography. All the required table 


and camera movements necessary to locate 
the field and bring it into focus take consider 
ably longer than with a human subject. Thus, 
the are lamp necessarily burns tor a longer pe 
riod in obtaining any given number of photo 
graphs. \s a result of this prolonged opera 


tion, we found that products of carbon pencil 


combustion became deposited on the face of 


the condenser lens. In addition, on the twe 


cameras tested by us, the heat of this pro 


longed operation sometimes resulted in arrest 


From the Brookhaven National Laboratory 


of the clockwork mechanism which advances 
the carbon pencils. Thus, the are would go out 
just as the operator was ready to press the 
cable release. On numerous other occasions 
the light was found to flicker because the car 
bons were not being advanced at a uniform 


This 


resulted in momentary changes in the light 


rate once the clockwork became hot 
intensity, and consequently in its color tem 
perature, which made correct exposure and 
faithful color rendition difficult. 

\Ithough there are doors in the lamp house 
which give access to both the horizontal and 
the vertical carbon, the latter door cannot be 
opened without demounting the lamp house 
Thus, when the carbon burned out during a 
photographic session, it was necessary to 
wear asbestos gloves in handling the ex 
tremely hot lamp house and in readjusting the 
The latter 


time the carbons were 


centering setscrews, operation 


Was hecessary every 
changed. After operating two of the cameras 
for several months, we became increasing] 
interested in finding a substitute for the car 
bon are as a source of light 

Several light sources were tested, and a 
100-watt 


found to be 


concentrated ar 
The model 
selected was the Sylvania C100/9P, in which 
the end of the lamp is a polished optical flat 


zirconium lamp 


Was satistactory 


(big. 1). The lamp and its power supply unit 
were purchased commercially, A simple hous 
ing was made for the lamp from copper tubing 
and attached to the camera by means of the 
same adapter ring used for the carbon are 
lamp house (Fig. 3) 

The zirconium are lamp burns at about 
1O0O F and has a life of about 1000 hours. The 


long life is a great advantage, since once the 


lamp is centered it does not require readjust 


ment at every photographic session, The lamp 
is filled with argon, and it produces a steady, 
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ource 
= 


iv ] The 


horizontal po 


zrcomum are lamp shown in the 
ition in which it is used in the fundu 
camera. The glass at the left end is a polished op 


tical flat 


Hickerless light, resembling a filament lamp 


rather than an are lamp in this respect. Al 
though the intensity of the 100-watt lamp ts 
less than that of the carbon are which it re 
placed, we found that it gave slightly more 
effective illumination on the fundus than the 
old light source. The light emitting area itself 
The 


effect of this smaller light source was to im 


was smaller than that of the carbon arc 


prove the modeling of the blood vessels MW 
the photographs, giving them a three-dimen 
\n addi 


tional advantage is the fact that the zirconium 


onal effect rather than a flat one 


irc lamp maintains a uniform brightness over 
i wide variation of lamp Input voltage, Thi 
characteristic is particularly Wnportant when 
using color films, all of which are extremel, 
ensitive to even slight changes in the color 
temperature of the light 

In the original equipment, a yellow color 


correcting glass filter was used to balance the 


big. 2 The lamp and its he usINg 1m position on 
the tundus camera. The current supply is through a 
lour-conductor cable and a standard four pin radio 
tube ocket Vhe tapered sleeve on the 
traps light escaping through the 
but permits air circulation 


lamp house 
ventilating slot 
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Fig. 3.—Close-up 
lamp house. There are four 
holes for ventilation. The adapter ring (4) was 
removed from the carbon arc lamp house. The it 
terior was finished with dark-gray nonreflecting 
heat-resisting paint after thi photograph wa 
taken 


Views of the intertor of the 


slots and eight circular 


and 


carbon are flame for Kodachrome daylight 
film. In addition, a glass heat absorbing filter 
Was interposed between the prism and the 
remainder of the optical system. We removed 
the yellow filter and changed to Kodachrome 
type \ film, which is balanced for light ot 
3400 K 
temperature of 3200 K 


The zirconium are light has a color 
the 200 degree dif 
ference was largely corrected by the bluish 
glass in the heat-absorbing filter. which was 
left in place for this purpose 

The holes in the lamp house appear to pro 
vide adequate air circulation. It was possible 


Fig. 4 
showing the 


drawing ot the 
dimensions 


Schematic lamp 
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to touch the lamp house with the bare hand 
without discomfort after 20 to 30 minutes of 
continuous operation 


COMMENT 


In reviewing the literature on color pho 
tography of the fundus, we found that a num 
Zeiss- Nordensen 
fundus cameras had been designed to adapt 
them to color film. While any of these modi 


ber of modifications of 


fieations might have been applicable to. the 
Bausch & Lomb camera, none of them ap 
peared to be as satisfactory as the zirconium 
Hansell 
Catcott 
an incandescent lamp for focusing and an 


are lamp ( Tower,' 


Cateott, and 


Beeson, used 


Ogle and Rucker ") 
electronic flash tube for the exposure It was 
our desire to simplify the modification by 
using a single light source for both 

Hansell and Beeson’s photograph of the 
human fundus appears to be adequately ex 
posed but suffers somewhat from flatness of 
detail, possibly because the size of the arc 
gap (3 mm.) in their xenon tube provided 
too large a light source. By comparison, the 
light-source 


diameter in the zirconium arc 


lamp is 1.5 mm 

Ogle and Rucker’s modification required 
alterations in the opt al system ot the camera 
and replacement of the Kodachrome film by 
I-ktachrome \iter these 


authors found that their electronic flash tube. 


film alterations, the 
when operated at maximal effic lency, would 
still underexpose both of these color films. By 
(which they 


using Icktachrome 


processed 
themselves), they were able to compensate 
for this underexposure by overdeveloping 
about two and a half times. This plan has its 
merits but is unsuitable for photographers 
who do not have facilities for their own color 


film processing 

\n optical system designed specifically for 
| zirconium are light source would probably 
give results superior to those we obtained 
We were, however, interested in modifying 
our existing equipment with the shop facili 
ties available to us and at a minimum of ex 
pense. The resulting light source makes satis 


factory photographs and has eliminated the 


PHOTOGRAPHY 


disadvantages inherent in the old one. There 
is still room for improvement, but not enough 
to justify the expense of constructing a theo 
retically ideal optical system specifically for 
the zirconium arc 

\fter the modified camera had been used 
Drs 
Stall, of the Brook 


Department, 


successfully 


haven 


tor photographing dogs, 
Dahl and B. 
Medical tested it on 
human patients. The results were closely com 
parable to those previously obtained with the 
carbon are, and the patients were consider 


The 


the human retina is one-tenth to one-fifteenth 


ably more relaxed exposure time tor 


second 
SUMMARY 
\ zirconium 


concentrated are lamp wa 


adapted to the Bausch & Lomb retinal camera, 


replacing the original carbon arc equipment 
Phe new light source resulted in good photo 
graphs of canine and human retinas, with im 
proved modeling of the blood vessels. The 
zircomum lamp operates silently, ts compara 
tively cool, and gives a uniform brightness 
and color temperature over a wide variation 


of input voltage, The equipment required to 


make the change is a standard power supply 


unit, a lOO-watt zirconium arc lamp, and a 
lamp house. The first two items are available 


commercially, and the third 


can easily be 


made in a machine shop 


his research was carried out under the auspice 


of the U.S. Atomic Energy Commission 
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Ltall Foreign Bodies 


Following alaract 


Report of Seven Cases 


ALBERT E. TENNENBAUM, M.D., Chicago 


This report describes retained intraocular 
metallic foreign bodies found in seven eves 
after cataract extraction at the Hlinois [ye 
and lear Infirmary 

The first case was seen in October, 1953. 
when a golden-colored, metallic-like foreign 
hody was noted deep in the healed corneal 
wound of a patient who had had cataract 
surgery one month previously. The following 
month a similar foreign body was noted lying 
on the iris in another eye that had persistent, 


hig. 1.—Flaking gold plating of the ertsophake. 


unexplained iritis following an uncomplicated 
lens extraction, In the following months five 
additional eyes which had recently been op 
erated on were found to contain similar 
foreign bodies. In every case a gold-plated 
Bell erisophake had been used during the 
operation 

These findings stimulated an investigation 
of our instruments, which revealed that every 
gold-plated erisophake used at this institution 


had a roughened surface, as seen on exam- 

From the Department of Ophthalmology, [linois 
Eye and Far Infirmary of the University of Ili 


Medicine 


Hats College ot 
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ination with the naked eye. On examination 
under high magnification, the uneven surface 
was found to be due to a flaking off of the 


gold plating (Fig. 1). In the manufacture 


of these instruments a plating is applied to 


a nickel-silver base. Since no other plated 
instruments were used during the operation, 
it is likely that the intraocular foreign bodies 
No sim 


cataract 


were trom the erisophake plating 
flakes 


extraction in which a capsule forceps was 


ilar have been found after 


used. Because of these findings, only non 
plated stainless steel erisophakes are now 
used at the Infirmary. 


REPORT OF CASES 
W hite 


cataract 


Cast | 


intracapsular 


Sept 
with full 
One month 


1953, 


iridec 


woman, aged 77 
extraction 
tomy. Postoperative course uneventful 


later, a “yellow-brown, metallic foreign body” was 
noted deep in the healed corneal wound near the 
temporal suture position. This has produced no in 
flammatory 
20/70 
Case 2.—White 


intracapsular 


reaction, and vision was corrected t 
1953, 


irides 


Aug. 20, 
with full 
and slight loss of vitreous. The eye 


man, aged 64 


cataract extraction 


tomy showed 


a persistent aqueous flare for five months following 


surgery, despite treatment with cycloplegics and 


cortisone topically. Five months after operation, 


two minute yellowish metallic foreign bodies were 


surface of the iris 
White 


cataract 


seen on the 
Case 3 


Nov. 18, 


with 


1953, 
peripheral 


man, aged 70 


intracapsular extraction 


iridectomy. Postoperative course was uneventful, 


with corrected vision of 20/20. Study of the anterior 
synechias of the iris 


segment revealed 


to the 


extensive 
vitreous face. A single metallic foreign body, 
golden in color, was noted 1 mm. from the inferior 


pupillary margin. The eye was free of inflamma- 


thon 
Case 4 


capsular 


White man, aged 68. June 4, 1953, intra 


cataract extraction with peripheral 


iridectomy. On the first postoperative day a small 
noted. This 


an iridectomy and postplaced corneoscleral sutures 


Iris prolapse was was repaired with 


“4 

\ 

a ‘ 

- 
Al 

aed » 


INTRAOCULAR METALLIC FOREIGN 
The patient deve loped a choroidal detachment and 
flat anterior on the 18th day 
dition subsided spontaneously 
was 20/20—1 


eight 


chamber This con 


Che corrected vision 


Slit-lamp examination revealed 


minute gold foreign bodies on the iris sur- 


face near the sphincter region. The eye was free 


of inflammation 


White 


cataract 


Case § Oct. 3, 1953, 


peripheral 


man, aged 77 


intracapsular extraction with 


iridectomy. Postoperative course was considered 


uneventful, and the patient was discharged from 


Fig, 2 
synechias 


Metallic foreign bodies in iris adjacent to 


10th day 


a choroidal detachment 


the hospital on the 
week 


anterior 


During the third 


postoperative with a 


shallow chamber noted. This sub 


sided 


posterior 


Was 


without treatment. However, anterior and 


with a rather in 
treated 


cortisone Ihe 


synechias were noted 


tense iritis. The patient was with sub 


conjunctival and topical iritis 


quickly subsided, and at this time a single metallic 


foreign body was noted on the iris surface tem 


porally. Six weeks postoperatively a full iridectomy 


with removal of the foreign body was performed, 


which an uneventful mace 


20/20-—2 


alter recovery was 


Vision was 


BODIES 


Case 6 


intracapsular 


White 


cataract 


woman, aged 63. July 1, 1953, 


extraction with full iridec 


tomy and loss of 1 ce. of formed vitreous. A 
small hyphema was noted on the third postoperative 
day. This quickly corrected 
20/20—3 


fleck of 
the irts 


absorbed, and vision 


Is now Seven months after operation, a 


small gold was noted on the surtace of 


temporally. The eye has 
W hite 


cataract 


remained pale 
1953, 
peripheral 


Case 7 man, aged 70. Oct. 23 


intracapsular extraction with 


iridectomy without complication. A low-grade iritis 


persisted for six months after surgery. Peripheral 


anterior synechias formed temporally, and two 


golden foreign bodies were seen adjacent to the 


synechias. Cortisone was started topically, and the 


inflammatory reaction gradually subsided (hig. 2) 


The eye is now quiet and has received no medica 
| 

weeks vision is 20/100 

macula has a 


tion tor six Corrected 


central 


granular appearance, and the 


shows a 5-degree central scotoma 


SUMMARY 


Seven cases are described in which flecks 
of gold instrument plating were found in the 
anterior segments of eyes from which cata 


racts had been removed. In all instances a 


gold-plated erisophake had been used during 


the procedure. In three of the cases the eyes 
showed no signs of irritation; in three there 
Was a persistent iritis (vitreous loss oceurred 
in one of these), and in one otherwise un- 
complicated extraction extensive posterior 


had 


erisophakes should be discontinued in favor 


synechias formed. The use of plated 
of stainless steel instruments, which are now 
available 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest onl) Vo complete 
review of the literature is attempted and no claim for priority is iunplied except when specifically 
stated, Publication of case reports is subject to the concurrence of the Editorial Board on the 
interesting aspects of the case. It is requested that the reports submitted be as brief as is con 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by @ paragraph that states why the author feels the case is of interest and be accompamed with 
Photographs whenever possible 


CYSTINE DEPOSITS OF CORNEA AND CONJUNCTIVA 


YYSTINOSIS is a rare metabolic disease of children in which renal rickets 
4 dwarfism, acidosis, hypophosphatemia, and renal glycosuria are commonly 
found, The outstanding pathological feature appears to be a universal deposition 
ol cystine crystals throughout cells of the reticuloendothelial system \mong. the 
organs involved are the kidney, spleen, lymph nodes, liver, lung, gastrointestinal 
tract, thymus, testis, bone marrow, and eye 
Phe disorder is of a hereditary nature and is associated with metabolic errors of 
the sulfur-containing amino acids methionine and, especially, cystine. It is thought 
that the failure in the oxidation of cystine to a sulfate causes the accumulation of 
unoxidized cystine, much of which is excreted in the urine 


The first case of corneal and conjunctival eystine deposits was reported by 
Burki' in 1941, On histological examination he found the crystals present not 
only in the cornea and conjunctiva but also in the uveal tract, sclera, and episclera 
\bout eight additional cases of such eye findings have since been reported in the 
literature. In most instances the diagnosis was made by. slit lamp examination 
alone. Characteristically there were myriad crystalline deposits within the con 
junetiva and superficial cornea. The history of an additional case which | had the 
opportunity of observing recently follows 


REPORT OF CASI 

D. E., a 2%-year-old mulatto boy, entered Stanford University Hospital on Feb, 1, 1954 
with a history of urinary frequency and growth failure of one year’s duration Physical exami 
nation; blood count, and blood sugar protem, cholesterol, sodium, and chloride determinations 
were within normal limits. The blood urea was 64 mg.; potassium, 3.1 me.; calcium, 10.0 mg. 
and phosphorus, 3.5 mg., per 100 cc, ; CO.-combining power, 42 vol.%, and alkaline phosphatas« 
12.1 Bodansky units. The urine could not be concentrated to a specific gravity of over 1.004 and 
howed a 1+ protein reaction (2 gm/24 hours). The Sulkowitch test for urinary calcium was 
negative The urinary amino nitrogen amounted to 163 mg/24 hours (normal being 25 me/24 
hours), and the Sullivan test for urinary cystine was strongly positive. The P. S. P. test yielded 
les an 5% excretion in 15 and 60 minutes. Bone marrow studies showed no abnormalities 
X-rays of the ankles were characteristic of rickets 


examination of the eyes was remarkable in that the bulbar conjunetiva and superficial corneal 
troma were inhiltrated with small crystals. The deep corneal stroma. anterior chamber, iris, 
vitreous, and fundus were negative bilaterally. Visual acuity and intraocular pressure were 
normal, On Feb, 25 microscopic examination of a biopsy specimen of the bulbar conjunctiva 
revealed many cystine-like crystals. This finding was followed by a special chemical test on the 
biopsy material. Chromatographic analysis of the dinitrophenyl derivatives of the amino acids 
present revealed that the only low molecular amino acid in. the specimen was cystine. This 


ubstance was found in great abundance 


Since his discharge from the hospital, the patient has done well on a regimen designed to 


correct his electrolyte imbalance On May 18, 1954 
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IROHIVES OF OPHTHALMOLOG)S 


Comment.— Although in some of the previously reported cases of ocular cys 
tinosis a chemical analysis of the conjunctival specimen had been made, this case 
is the first in which chromatographic analysis was used. This method is reliable 
because the conjunctival proteins cannot interfere in the detection of individual 
amino acids. 

This case, however, is not typical in that cystine deposits were not found in 
the bone marrow and only small amounts of sugar were detected quantitatively 
in the urine (600 mg/24 hours). A definite hereditary pattern could not be 
established. The parents’ urinary amino nitrogen was within normal limits. 


SUMMARY 


\ case of ocular cystinosis is presented in which the patient also suffered from 
cystinuria, renal failure, acidosis, and rickets. The nature of the @pnjunctival crys 
talline deposits was established by chromatographic analysis of a biopsy specimen. 


F. S. Scuirr, M.D. 
2398 Sacramento St. 
San Francisco 15 
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Annual Reviews 


DISEASES OF THE UVEAL TRACT 


F. PHINIZY CALHOUN Jr, M.D, Atlanta 


HIS REVIEW of the important avail 
Vie papers on diseases of the uveal tract 
covers the period from October, 1953, to 
(detober, 1954. Several articles are included 
which were omitted from the previous annual 
review. The text will emphasize the reports 
which, in my opinion, have been the most 
noteworthy contributions to the advancement 
of knowledge in this field. 

CONGENITAL DEFECTS 


terryman ' describes the tests to be uti 
lized in the differential diagnosis of aniso 
coria and reports two new families with con 
genital anisocoria, He believes that mild de 
grees of anisocoria are common in otherwise 
normal persons and that the condition ts anal- 
ogous to facial asymmetry. The familial type 
can be diagnosed by its paradoxical reaction 
to epinephrine drops following cocaine, It is 
inherited as an irregular dominant character 
istic, Is not associated with other defects, and 


is without pathological significance 


ANATOMY 


Redslob * 


of the development of 


describes his histological studies 
the 
Although it is commonly accepted, 


dilator iridis 
muscle 
particularly in France, that the dilator muscle 
is elaborated by the anterior epithelium, 
Redslob presents evidence for the less ac 
cepted view that it is formed by smooth 
muscle fibers, giving the following as evi 
dence: In the embryo there are nuclei of 
smooth muscle fibers right inside the lamina ; 
the lamina is separated in certain places from 
the epithelium by capillaries, sphincter fibers, 


and heterogeneous cellular elements, making 


From the Department of Ophthalmology, Emory 
Medicine 


University School of 


it impossible for the epithelium to elaborate 
its muscular layer; unstriped muscle fibers 
leave the dilator to penetrate the stroma ; 
the dilator extends to the ciliary region, often 
far away from the iris epithelium zone ; the 
minute histological structure of the dilator 
layer does not look like a myoepithelial for 
mation, 

W vbar * 


choroidal circulation, utilizing Ashton’s tech 


presents a beautiful study of the 


nique of neoprene latex injection and indi 
vidual vessel dissection. He demonstrates a 
free communication at the equator between 
the anterior and the posterior sets of vessels, 
in contrast to the previous assumption, The 
short posterior ciliary arteries, although seg 
mentally arranged, are not connected with 
one another directly except near the posterior 
pole of the eye and cannot be regarded as 
true end-arteries, since each is capable of 
supplying the whole or part of the choroid 
hy way of its free anatomoses with the an 
terior choroidal vessels. Wybar also demon 
strates that the capillaries of the choriocapil 
laris are not umiform in caliber or concentra 
but 
packed as they approach the optic dis 


become smaller and more densely 
The 


capillaries underlying the macula do not 


tion 


differ in structure from any similar part of 
the retina at an equivalent distance from the 
No 


heen found in any part of the choroid 


dise. arteriovenous anastomoses have 


Fritz and Bingen * present a study to dem 


onstrate that the choroidal and retinal cit 
culations fulfill the same role of supplying 
the retina despite their different anatomical 
The have the 
embryon fed by 


branches of a caliber analogous to that of 


structures two. circulations 


same origin and = are 


the ophthalmic artery, and equal pressure 
values are obtained for the retinal and the 
choroidal for the cilio 


arteries, as well as 


retinal arteries, Anatomically, the capillary 


network of the choroid is more developed 
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than its retinal counterpart, occupying 60% 
of the total volume, as against 10% for the 
retina; it seems certain, however, that the 
choroid receives a quantity of blood directly 


proportional to the volume of its capillaries 


PHAKMACOLOGY AND PHYSIOLOGY 


De Roetth® presents physiochemical 
tudy of the glycolytic activity of the ciliary 
processes, comparing it to simular activity 
jound in typical secretory glands. It is con 
cluded that from a biochemical point of view 
the ciliary processes resemble, but are not 
typical of, other known secretory glands. 

Morone® studied the amino-oxidase ac 
tivity of the iris after section of the cervical 
sympathetic system and found that if the 
section is carried out at the third neuron of 
the pupillary pathway there is a reduction 
in the amino-oxidase activity. If the section 
is localized at the second neuron, the amino 
oxidase activity remains unchanged. These 
findings might help one to understand the 
epinephrine-dilator mechanism of the pupil 
in paralysis of the cervical sympathetic sys 
tem. Morone’ also found that the amino 
oxidase activity of the iris was stimulated 
alter the instillation of cocaine 

Marconcini * demonstrates experimentally 
that a 1‘? neutral solution of atropine sulfate 
in 0.90% sodium chloride produces a greater 
mydriasis than the atropine sulfate solution 
without sodium chloride 

Lange,” by conducting experiments on the 
pupils of patients with scopolamine and levo 
glaucosan (histamine and epinephrine) prior 
to cataract operation, concludes that the 
cause of the miosis and pupillary sluggish 
ness in old age is the reduced tonicity of the 
vegetative nerves innervating the pupillary 
muscles. The anatomical changes are consid 
ered secondary 

Hess deseribes his comparative physi 
ological and pharmacological studies on the 
isolated iris of oxen, pigs, rabbits, and cats 
In all four species there is a double antago 
nism, chemical and mechanical, which reg 
ulates the width of the pupil 

Using the Zeiss-Opton transscleral illum 
nator, Ohki studies the fundi with various 
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filters and finds that the green filter is the 
best for observation of the iris arteries and 
choroidal vessels. By this technique, and ap 
plying pressure with Bailliart’s ophthalmo 
dynamometer, he succeeds in measuring the 
blood pressure of the iris arteries. The min 
imum pressure was 56.675*+0.695 mm. Hg; 
the maximum was 75.878+0.908 mm. Hg 
The maximum blood pressure increases with 
age; the minimum remains unchanged. The 
blood pressure falls successively in the iris, 
anterior ciliary, and central retinal arteries 
Using the same method of transscleral illu 
mination, Ohki '* deseribes the appearance of 
certain choroidal lesions 


DEGENERATIVE CONDITIONS 


Iridoschisis.—This condition, which usually 
oceurs in elderly people, is reported in a 20 
year-old airman by Krohn and Garrett.'* The 
patient had noted visual disturbances for 
three months and was found to have ad 
vanced keratoconus and milky-white, com 
plicated cataract. No definite cause for the 
condition could be assigned 


Essential Atrophy of the Iris.—The most 
unportant recent contribution to the know] 
edge of this condition is the histopathological 
study of 10 cases by Heath.'* He demon 
strates very clearly multiple vascular occlu 
sions with associated anemic infarctions of 
the iris, and even the ciliary body. The glau 
coma is assumed to be due to the iris atrophy ‘ 
producing loss ot resorption capacity trom 
actual loss of iris tissue, peripheral anterior 
svnechiae, and the blocking effect of accumu 
lated iris debris and detritus in the angle 
The absence of inflammatory cell changes 
and the clinical course are explained by the 
anemic intaretions. If glaucoma occurs early, 
the histological characteristic is the presence 
of cuticular remains impeding the trabec 
ulum, The cause of the local blood vessel 
(lisease producing the condition in the iris 
is not known, To date, there is no explana 
tion for the fact that the condition is uni 
lateral and ocurs more commonly in women 
No genetic patterns are found in the cases 


studied 
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INFLAMMATIONS 


General Considerations \ccording = to 


Berens and Bickerton,'® national and inter 


national statistics reveal that approximately 
15% of blind persons lost their vision because 
of uveitis. These authors point out that the 
correlations of the clinical and pathological 
diagnoses are frequently incorrect and that 
the etiology is impossible to determine in 
25% of cases 

Uveitis is a problem of real importance to 
the military because of the long hospitaliza 
analyzes 97 cases of 
Walter Medical 
Center and finds that cases primarily ad 
mitted 
to 10% 


tion required 


uveitis at the Reed Army 


because of uveitis account for 5% 


of all admissions. In these cases a 


positive Sabin-Fkeldman dye test for toxo 


plasmosis in a dilution of 1: 256 was consid 
ered to have some etiological meaning. Fair 
states that toxoplasmosis as an etiological fac 

tor in the uveitis of adults has to be proved 
or disproved in a combined serological, path 
ological and isolation study of the patients 


in question. Leptospirosis was not found to 


be a common cause of uveitis in military per 


sonnel 
Alvaro |? 
uveitis and establishes their etiology as fol 


69.21% 


In Brazil, analyzes 175 cases of 


lows: focal 
5.14% 


venereum, 0.57% 


causes, tuberculosis, 


syphilis, 5.71% ; lymphogranuloma 
19.37% 


In focal uveitis the sources of infection were 


unknown causes, 


teeth, 
16.57% in 
4.57% 


reports on a four-year survey of 


divided as follows 
52.57% ; tonsils, 43.43% 


10.28% 


found to be 
sinus, 
testinal tract, gall bladder, 
appendix, 343%; urogenital tract, 
Falcone 
iridocyelitis in Somaliland and finds that in 
592 cases the chief causes were tick-borne 
relapsing fever and syphilis 
Kimura, Hogan, and Thygeson '" report 
the analysis of 47 cases of uveitis occurring in 
children under 16 years of age. This num 
ber represented an incidence in children of 
5.8% in their series of 810 cases of uveitis 
in all age groups. Of the 47 cases, 18 were 
primarily of anterior uveitis and 29 were 
primarily of posterior uveitis. Despite ex 


tensive studies, an etiological diagnosis was 


established in only six of the cases of anterior 


uveitis, Of the 12 undiagnosed cases, an 
allergic diasthesis was found in 7 and a con 
stant eosinophilia im 2 others, suggesting 
that allergy may have been an important tac 
tor, Of the 29 cases ol posterior uveitis, a 
presumptive diagnosis of toxoplasmosis was 
made in 10 cases, and 19 cases were undiag 
nosed. It is noteworthy that tuberculosis 
Was not 
of the 


state that 


regarded as responsible for any 


17 cases in this series. The authors 


in Clildren inidoeyelitis from any 


cause is rare but choriorentinitis 1s common 


O)tfret, Saraux, and Bisson present an 


miterestiny account otf two cases of uveltl 


with the pathogenic organism im the anterior 
chamber and give the results of 36> bactern 
ological investigations of the aqueous humor 


In the first case streptococer were cultured 


from the anterior chamber and the tonsil 


In the second case the focus of infection was 


thought to be in the prostate and Staphylo 


coceus tetragenus was cultured trom the 


aqueous humor, The authors pomt out. the 


ditheulties attaching to bacteriological im 
vestigation of the aqueous humor and recom 


The 


men should be collected from the centritugal 


mend the tollowing procedure spect 
bottom of the aqueous humor; extreme asep 
tic precautions should be used: the aqueous 
In the 


course of the discussion of this paper, Amslet 


should be cultured on boullon-serum 


and Verrey expressed similar opimons and 
yave their own experience to the effect that 
cultures are positive in 4% of cases of uvettis 
\n early puncture is more apt to be positive 

Leopold and Dickinson,’ in a 
studied 63 


very tn 


portant contribution, cases of 


uveitis for serum levels of antihyaluronidase 


and antistreptolysin, They report that the 
levels tend to be raised in comparison with 


This 
ports the recent work of \Woods, who dem 


those for a control group study sup 
onstrated a specific hypersensitivity to strep 
tococel in cases of nongranulomatous uveitis 
The data presented by these authors 
that 


uggest 
the hemolytic Streptococcus may play 
an etiological role in the production of uveitis 
and that these tests, particularly the anti 


hyaluronidase titer, should be studied further 
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as a possible method of detecting the etio 
logical agent in cases of uveitis. 


Zwiauer, Deutsch, and Streit 


‘report that 
the principal systemic changes in patients 


suffering from iritis and iridocyclitis are an 
increased vascular permeability, as demon- 
strated by the torniquet test; an accelerated 
sedimentation of the red blood cells, and an 
increase in the serum globulins. 

Kemky 
cases of iridocyclitis in which a colloid coagu 
the 
Mastix- 
He finds that an abnormal rela 


describes his investigations in 


dilutions of 
with the 


lation curve of different 


aqueous was obtained 
Lumbo test 
tionship of albumin to globulin persists for 
a long time, even though the cyclitis seems 
clinically cured. In measuring the relative 
concentrations of chloride in the aqueous and 
in the blood stream, he found that a high chlo 
ride concentration is present in the aqueous 
in chronic uveitis, while in acute inflamma 
tions it is low 

\uricelio and Ambrosio ** find that dur 
ing the course of iridocyclitis the aqueous 
and vitreous concentrations of pyruvie and 
lactic acid are higher than those in the blood, 
and that there are marked chemical changes 
in the composition of the lens even while it is 
clinically intact 

Busacea describes a new phenomenon 
in the anterior vitreous in cases of uveitis. In 
watching the movement of the vitreous after 
the eye moves quickly up and down, this 
author that the 
extend upward, instead of normally fall 


notes vitreous lamellae 
There is, therefore, a de 
formity of the plicata of Vogt, with the result 
that the retrolental triangular space takes on 


ing down again 


a different shape. The author believes the 
phenomenon ts due to a change in the den- 
sity of the vitreous 

Vogel * deseribes a method for producing 
experimental lesions of the fundus in rabbits. 
He injects into the suprachoroidal space vari 
ous substances, such as viable cancer tissue, 
bacteria, and dyes, and believes that rabbits 
are especially suitable for these experiments. 

Schlaegel and Wilson *? present an inter- 
esting experimental study on the mechanism 
of production of the contralateral uveitis after 
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The fol 
If the eye 


of a rabbit is injected with horse serum, a 


the use of horse serum in rabbits 
lowing facts were established: 1, 


granulomatous iritis will develop in the in 
If the rabbit 
by intra- 


jected eye at about 14 days. 2. 


has been sensitized previously 
dermal injections of horse serum, uveitis will 
develop within 1 day, instead of 14, but the 
contralateral eye remains uninvolved, 3. If 
after the injection of horse serum into one 
eye of a normal rabbit, horse serum ts given 
intravenously one to three weeks later, uve- 
itis will develop in the contralateral, un 
treated eye. 4. The degree of contralateral 
uveitis is increased by use of the eye, instead 
of the skin, as a site of sensitization, and it 
also is increased by the use of large amounts 
of horse serum intravenously. The authors 
believe that these experiments, as well as 
previous ones, support the postulate of sys- 


temic antibodies. 
Witmer ** describes his stu 


dies with the Middlebrook-Dubos hemagglu 


Tuberculosis 


tination test and serum electrophoresis in 
patients with ocular disease. The hemaggluti 
nation reaction may be a diagnotic aid in 
ocular tuberculosis only in combination with 
other clinical findings. Results are positive 
only at a serum titer of 1:80. In chronic 
uveitis the aqueous titer corresponds to the 
Parallel the 
electrophoretic serum fraction and the hem- 


serum titer. determination of 
agglutination titer showed in proved general 
tuberculosis with a high average titer an 
increase in the alpha and gamma globulins 
at the cost of the albumin, while in ocular 
tuberculosis no significant fractional changes 
in the serum could be determined. Kyosawa ** 
studied the same hemagglutination reaction 
in rabbits and found that the antibody could 
be demonstrated in the serum and aqueous 
one and two weeks after inoculation with the 
tubercle bacilli, and prior to the onset of 
clinical symptoms and prior to the develop- 
ment of a positive tuberculin reaction, In 
systemically inoculated animals the antibody 
appears in the serum and in the secondary 
aqueous, but not in the 


primary aqueous, 


In intraocularly inoculated animals the anti- 


body is demonstrated in the primary aqueous. 
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The author considers these facts to suggest 
The 
agglutination titer of the serum is parallel to 
the 


an intraocular production of antibody 
severity of inflammation and falls with 
the use of streptomycin 

Inada finds a decrease in the glucose 
content of the aqueous in patients with tuber 
culous eye disease, 

\kiya *' studies the capillary fragility in 
tuberculous eve means of the 
tests, finding 
them positive in about one-half of the cases of 


diseases by 
Rumpel-Leede and Borbely 
ocular tuberculosis, as compared with posi 


tive the 


tests im one-sixth of the cases in 
control group 

Imaizumi “* analyzes 1,668 cases of ocular 
tuberculosis and finds that the condition was 
bilateral in 8&8 cases, or 53% 

In a long monograph on ocular tubereu 
losis, Paufique, Brun, and Bonnet ** describe 
the common type of ocular involvement as an 
allergic reaction to a long-healed systemic in 
fection. This the authors have termed “ para 
ganglionic tuberculosis,” in view of the pre 
sumptive origin, sometimes from a healed 
pulmonary lesion but more frequently from 
subclinical infection of a lymph node, partic 
ularly in the mediastinum. The usual mani 
festations of this type of tuberculosis occur 
in the the 
stroma, the uveal tract, the joint capsules, 


and the skin 


mesodermal tissues of corneal 


Saggese “* analyzes the fundus changes in 
47 children with tuberculous meningitis and 
finds that the lesions are always choroidal or 
in the optic nerve and that hyperemia of the 
dise and papilledema are four times as fre 
quent as the choroidal lesions 

In 29 cases of amblyopia seen during or 
yave 
cortisone for one to five months by the gen 


after tuberculous meningitis, Esente 
eral or the retrobulbar route. The cases with 
chiasmal arachnoiditis showed improvement 

The that 
contraindicated in 


in vision author believes corti 


sone 1s miliary tuber 


culosts. Lepri finds that cortisone 1s espe 
cially helpful in “paratuberculous” diseases 
of the anterior part of the eye. According to 
this author, cortisone may be used with care 


in granulomatous ocular tuberculosis if com 


bined with antibiotics or chemotherapeutic 


agents. Cortisone does not interfere with 


these agents, and in some cases enhances 


activity 
Zintz and Wegner 
with 


their 
report gor results 


isomazid (Neoteben) im vivo and 


in vitro tests against the tubercle bacillus, 


but clinical trial with the drug in 8&5 cases of 
chronic ocular tuberculosis 


recurrent was 


disappointing. 
the beneficial et 


fect of streptomycin in a large number of 


Mishustina describes 
cases of tuberculous uveitis, and Protopopoftt 
find that 


of streptomycin and paraamino salicylic acid 


and Dobrotino the combination 
Was even more effective 

Selve * has previously found that pituitary 
yvrowth hormone administered to tuberculous 
rats inhibited proliferation of organisms, en 
couraged granuloma formations, and in gen 
eral reduced total infection in the tuberculous 
animal, that the 
the ability to 
produce specific defenses against the infee 
Bunn 


suyvesting hormone was 


capable of increasing host's 


tion and Robinson '' repeated these 
experiments on ocular tuberculosis of rabbits 
but found no demonstrable effects upon the 


course of the infection 


During the past year an increasing num 


ber of reports have appeared on the experi 


mental and clinical use of isonicotinie acid 
the 
ocular Woods, and 
Wood * found that the drug had a marked 
inhibitory, as well as therapeutic, effect in 


hydazide (isoniazid) in 


treatment ot 


tuberculosis Becker, 


the tuberculous ocular lesions of rabbits, due 


to its bacteriostatic rather than its bacteri 


cidal, reaction. These authors find a definite 
tendency for the treated animals to develop 
a bacillary resistance to the drug and suggest 
that in the treatment of ocular tuberculosis 
isoniazid should be combined with strepto 
myc and some adjuvant drug. Knapp and 


Studied the effect of isoniazid 


von Sallmann 
on 75 nonimmune allergic rabbits with ocular 
tuberculosis and found it to be an effective 
antituberculous drug both in preventing and 
in treating experimental ocular tuberculosis 
These authors emphasize the necessity of 


continuing the treatment beyond the clinical 
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cure, as histological changes and tubercle 
bacilli can be demonstrated in quiescent eyes 

\n excellent article by Schlaevel and Hun 
geriord © summarizes the present knowledge 


concerning isomazid in the treatment of 


ocular tuberculosis and describes the results 
in 22 clinical cases. They find that the drug 


is relatively nontoxic, passes readily across 


the blood-aqueous barrier, and is easy and 
economical to take in tablet form. The re 
ommended dosage is 3 to 5 mg. per kilogram 
per day, with continuation of therapy for ses 
eral months after evidence of 
They that 
used in conjunetion with other antitubereu 


fost 


activity has 


ceased recommend the drug be 


such as streptomycin and 


drostreptomyein, VAS, tuberculin ce 


ensitization, and rest 

iy far the most outstanding paper of th 
vear on ocular tuberculosis is Wood's “Path 
ovenesis and Treatment of Ocular Tubercu 


losis,” * given as the 16th de Schweinitz 


Memorial Lecture. The years of laborator 


research and clinical experience of thi 


authority on the subject are summarized in 


uch a concise manner and the details of 


‘agnosis and modern treatment are so 


plainly outlined that every ophthalmologist 
should read and study this splendid contri 


bution 


loxoplasmosis There is currently a 


yvreat interest in the study of human toxo 


plasmosis, especially in its possibility as an 
acquired disease in the adult and in its rela 


tionship to certain forms of uveitis. There 


have been several significant developments 


in this subject during the past year 

4 the many reports on congenital toxo 
plasmosis, Glees * describes the clinical and 
histological findings in a case with bilateral 
nnerophthalmos. The presence of a choroidal 
angioma was an additional finding in one 
eye, The author states that microphthalmos 
is a fairly common finding in infants dying 
of congenital toxoplasmosis during the first 
analyzes 20 cases of 


vear of life. Lavat* 


toxoplasmosis, In addition to the frequent 


occurrence of chorioretinitis, muicrophthal 


mos, nystagmus, and ocular movement 


anomalies, the author finds that iridoevelitis 
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is not rare. Hill reports a proved case in 
a 10-month-old child had 


pupillary membrane, chorioretinitis 


who persistent 


opt 


atrophy, microcephaly, and mental retarda- 


tion. Long * describes a 13-year-old girl 


who at the age of 10 months was found to 
have the characteristic fundus picture, The 
patient's skull x-rays showed the charactet 


istic intracranial calcifications, and the dye 
tests were 


Masters 


with congenital toxoplasmosis and 


positive im patient and mother 


reports a series of five infants 


VIVES a 


valuable summary of knowledge concerning 


this disease 


More evidence is accumulating that pri 


mary chorioretinitis can occur in the adult 


from Toxoplasma infection. A probable case 


is that of a 35-vear old man reported hy 


Hudson.”' The Poxoplasma serum tests were 


Woods, 
the study, by 


thought to be 
W ood. 


means of the dye test, of the Serums ot a large 


diagnosti Jacobs, 


and Cook present 


number of nongranulomatous and 


yranulomatous uveitis. The “positive” dye 


standard used by these authors w: 


S of 


over in children below 


1: 32 or over for patients from 


vears of age, and of 1:64 or over for patients 


over 20 years of age. Using this standard, 


they found that of 98 cases of nonuveitis 
controls, 25% had a positive test; that of 110 
had 
a positive test, and that of 201 cases of granu 
8% had a 


\ssuming that the titers used for a posi 


cases of nongranulomatous uveitis, 25% 


lomatous skin 


test 


uveitis, positive 


tive dye test are a reliable indication of a 
Poxoplasma infection, the authors conclude 
that these studies are corroborative evidence 


that many cases of granulomatous uveitis 
are caused by Toxoplasma parasites 
The 


of live parasites from a typical clinical case 
ot adult 


ultimate isolation and identification 


chorioretinitis — is presented by 


Jacobs, Fair, and Bickerton In this par 
ticular case the identification of the organism 
and its causative relation to the disease are es 
tablished beyond any question. These authors 
discuss the confusing fluctuations of. titer 
as well as 


The 


which occurred in their patient, 


In some previously reported cases. 
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authors confirm the findings of Woods and 
his associates that toxoplasmin skin testing 
does not in itself change the serum dye test 
titer, although 


gested otherwise 


previous authors had sug 


Beattie, and 
Fry © produced uveitis in rabbits and studied 


the effect of DDS (4 


sulfone) on the 


experimentally, Beverley 
-hiaminodiphenyl 
find that 
DDS alone caused a regression of the infec 
When 


which 


infection, They 


tion, but not of a 
DDS 


secondary iritis 


Was given with cortisone, 
blocked the secondary. iritis. complete cure 
resulted. These that this 
dye should be tried in human toxoplasmosis 


Summers that 


authors conclude 


finds Daraprim (2,4-dia 
) is 
effective in experimental toxoplasmosis. Its 
effect in the human infection awaits clinical 
trial 

Relapsing lridocyeclitis with 
(Behcet's 


additional cases have been reported ol this 


Vucocutane- 


OUS Le SIONS Disease Several 


condition, which is 


thought to be rare in 
\merica but rathes prevalent in the Eastern 
Mediterranean region. \damantiades 
ports three cases, all of males, in which the 
triad of symptoms eventually developed: (a) 
recurrent uveitis with hypopyon, (>) aphthae 
of the mouth, and (c) ulceration of the sex 
ual organs. Ile emphasizes that the symp 
toms may olten appear separately and that 
several years may elapse between the devel 
opment of each 


symptom. He also empha 


sizes that recurrences of each 


Moodie 
Deodati 


sSVinptom are 


common reports and 
\malric 
t-year-old child 


who had retinal hemorrhages associated with 


four Cases, 


Calmettes, 


Basex, and 


describe the condition in a 
typical recurrent uveitis Huerkamp ’ states 
that only one case has bee Nn reported in Which 
the uveitis and hypopyon were unilateral. He 
describes a case with recurrent unilateral uve 
itis and hypopyon which followed the mag 
net extraction of an intraocular foreign body 
The patient developed generalized multiform 
exudative erythema but had no aphthae of 
the mouth o1 
Bishay 


with tuberculin injections and local and s\ 


ulceration of the genitalia 


describes a case successfully treated 


temic cortisone. Martin“! describes the case 


ola young woman who had the typical triad 


ot symptoms. Treatment with tuberculin 


desensitization, antihistamines, smallpox vac 


cme, salicylates, fever therapy, corticotropin 


and cortisone. and 


various antibioties, all 


gave the illusion of helping at first, due to 
the spontaneous regression of each episode, 
In a very interesting paper, Francois “ out 
lines the clinical manifestations of poly 
morphous erythema, Stevens-Johnson 
drome, Behcet's Reiter's 


syndrome, and 


syndrome. He believes that there is a rela 
tionship of these different diseases but that 


a common causal 


agent has not yet been 
found, He recommends the term “pluriori 
ficial erosive ectodermatosis,” instead of 
“ocular mucous membrane svndrome” ¢ Rob 
MWison) or 


( Nutt) 


l'veitis Associated with 
Davis,’ 


“thucous-cutaneous syndrome” 


Joint Disease 


ina study of 10 cases of active an 
terior uveitis in children under 16 years of 
age, reports the presence ol rheumatoid arth 
ritis in 4+ cases and the history of arthritis 


without 


residual detormity in 


CASES In 


neither of the latter was there any wn ol 


No other 


was found in any of these 


active or imactive rheumatic fever 


etiological fa tor 


patients, except for sarcoidosis in one. For 


the remaining 4 patients the etiology wa 


undetermined, Davis finds 56 previously re 


ported cases of children demonstrating the 
triad of band shaped keratopathy, iridoeylitis, 


rheumtaoid arthritis (Still’ 


disease ) 


In his interesting discussion of the band 


keratopathy in this syndrome, Davis states 


that the keratopathy is apparently peculiar 


to juvenile arthritis and has not been noted 


as commonly in cases of adult iritis assoc lated 


with rheumatoid arthritis. The keratopathy 


1s probably secondary to the iridoeyelitis and 


appears while the eve is yet relatively un 


damaged by the iritis, in contrast. to hand 


The 


tates, further, that the probable cause 


keratopathy secondary to iritis in adult 
author 
of the band keratopathy in these cases is 
the disturbed aqueous physiology produced 


W hie h le ad 


cormea, 


by the iridoevelitis 


to mnpaired 


nutrition of the predisposing it to 
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calcific degeneration, The blood calcium level 
is usually normal in these cases. An unevent 
ful intracapsular extraction of a complicated 
cataract was performed in one case, but the 
eye became atrophic and light projection 
laulty, a common outcome in such cases 

Von Wolffersdortf reviews the clinical 
course of Still’s disease and its ocular com 
plications and reports the case of a child who 
had been treated for tuberculous arthritis 
until the typical ocular complications of Still's 
disease appeared, leading to further evalua 
tion and a change im the original diagnosis. 
The general and ocular condition improved 
after tonsillectomy and antibiotic therapy. 

Unger and Schomerus °° analyze 19 cases 
of band keratopathy associated with iridocy 
clitis in children, finding that the joints were 
involved in only 8. Some of these were con- 
sidered to be tuberculous, and none could 
he regarded as cases of typical Still's disease. 
The authors conclude that the band keratop 
athy after iridocyelitis is not pathognomonic 
for Still's disease. 

In discussing the ocular manifestations 
which occur in 20% of chronic rheumatism 
in childhood, Lavat is unable to say with 
certainty that there is a specific form of rheu 
matism which determines the ophthalmo 
logical syndrome. He emphasizes that these 
ocular manifestations (iridocyclitis, band ker 
atopathy, and complicated cataract) are in 
sidious in onset, are always bilateral, and 
are frequently not recognized until late. 

In reporting two cases of iritis associated 
with gout, Bonamour “’ emphasizes that this 
type of iritis is always acute, severe, and uni 
lateral and that the anterior chamber con 
tains much exudate and blood. Treatment 
with colchicine gives complete and rapid re 
covery 

Leptospiral Uveitis.—There is an increase 
in the number of reports of this type of 
uveitis from the European countries, where 
human leptospiral infection is commoner 
than in the United States. Moro“ reviews 
the literature to date and gives a detailed re 
port of 17 cases. He finds that ocular involve 
nent is commonest in males and in the see 


ond deeade of life. The ocular infection was 
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unilateral in 7 cases and bilateral in 10 cases. 
When bilateral, it appears in the two eyes 
simultaneously. The onset is during or fol- 
lowing the symptoms of general infection 
and may be either an anterior uveitis or gen- 
eralized uveitis. The anterior uveitis may be 
an acute serous or serofibrinous iridocyclitis 
or a latent, quiet cyclitis. It may heal in a 
short time, or it may recur and take a chronic 
form, with extension to the choroid, retina, 
and optic nerve. The chronic total uveal in 
volvement must be carefully differentiated 
from tuberculous uveitis; a slow evolution 
and marked alteration of the vitreous body 
are characteristic of leptospiral uveitis. The 
general symptoms may be mild. The diag 
nosis 1s established by serological examina 
tion of the aqueous and blood. The most fre- 
quent agent responsible for the ocular infec- 
tion is Leptospira icterohaemorrhagica ; then 
pomona, L.. canicola, and L.. bataviae. 
Stergar and Novak,"" in reporting two 
cases due to Australian leptospirosis <A, 
emphasize two distinctive signs: (1) the 
sheathing of veins in the neighborhood of 
the dise, and (2) the presence of streamer 
like exudative formations floating in the 
vitreous in front of the temporal part of the 


dise. Riemer’s case ™ showed similar unusual 
formations in the vitreous, as depicted in 
the author’s drawings. Krasishkova*! em 
phasizes that the eye may be involved when 
the general infection has been terminated, 
and that the retina and optic nerve are fre 
quently involved 

Witmer,’* in a study on periodic ophthal- 
mia in horses, reports that agglutination 
titers of the serum and aqueous support the 
suggestion that the disease is a local lepto 
spiral infection rather than a systemic one. 
The antibodies responsible for the agglutina- 
tion titers are contained in the gamma globu- 
lin fraction in beth serum and aqueous 
humor. The antibody titer of the aqueous is 
not related to the number of cells pressent in 
the aqueous 

Sympathetic Ophthalmta.—Schreck ™ re 
ports a new series of experiments performed 
on monkeys. rom an egg membrane cul- 


ture of an organism isolated from a human 


a 

A 
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case of sympathetic ophthalmia, he moculated 
the right eye of two monkeys. The first mon 
key developed a severe plastic uveitis in the 
right eye one week later and in the left eye 
five weeks later. Veriodic inoculation of egg 
membrane with the aqueous from each eye 
produced a pure growth of the original organ 
ism in four out of five tests on the right eye 
and in two out of two tests on the left eye 
Histological examination of the eyes and of 
the visual pathways showed the same pre 
viously deseribed periangiitis and perineuri 
tis migrans in the optic nerves, chiasm, uvea 
and orbital tissues. The histo 
the 


organism as that found in the egg cultures 


ot both eves, 


logical sections showed same micro 


The second monkey so inoculated showed a 
transient uveitis in the injected eye but no 
reaction in the left eye. Cultures of the 
aqueous showed no growth on egg membrane 
\ third monkey received an inoculation of 
aqueous from a clinical case of sympathetic 
ophthalmia, but both eyes remained free of 
inflammation. A fourth monkey received in 
the right eye an injection of pulverized uveal 
tissue from a clinical case of sympathetic 
ophthalmia. 


weeks, the 


\iter a latent period of two 
right eve developed a chronic 


uveitis, which healed 


three months 
During this time the left eye remained free 
of inflammation as the slit 


The histopathological signs were the 


alter 


examined with 
lamp 


same as those in the first monkey, but there 


was only mild involvement of the left. Peri 
imoculations of egg membrane with 


aqueous from each eye were positive in one 
out of eight tests in the right eye and in two 
The fifth 
monkey received an injection into the right 


out of eight tests in the left eye 


eye of a the 


human material used in the fourth monkey 


pure egg culture made from 


\ plastic iridocyclitis apeared in the right 


eye in 3 weeks and in the left eye 10 days 
later. Periodic inoculations of egg membrane 


with the aqueous from these eyes were posi 
tive in two out of five tests in the right eye 
and in three out of five tests in the left eve 
The histopathologic findings were character 
and similar to 


Ist those found in the first 


monkey 


Schreck states that these experiments in 


monkeys contirm his work on 


chickens and prove his ability to transmit the 


prey 1OUS 


causative organism to the experimental ani 
mal, where it produces a sympathetic mtlam 
mation of both eyes 


(esterle could not duplicate Schreck’s 


results in chickens. When he inoculated 


material from human cases into” chicken 
eves, a lymphoeytic infiltration the 
second, noninoculated eye occurred after 
two weeks to six months. No infiltration 


was found in the optic nerve or chiasm, and 
no specific micro-organisms could be found 
When the inoculations were made with mate 
rial from eyes free of sympathetic ophthal 
mitis, In the 
discussion of the work, Schreck spoke of the 
technical difficulties of his method, especially 


simular results were obtained 


in the careful preparation of material and in 
egy inoculation, 

Reports of cases of sympathetic ophthal 
Mila are 
Senal,"' 


and also Pola and Moren,*” 


given by Santos,’* KRibalskaya,” 


and Druault-Toufeseo.” Guest," 
report new cases 
and emphasize the fact that many cases of 
so-called sympathetic ophthalmia following 
cataract extraction are in reality other patho 
logical processes, probably phacoanaphy lactic 
uveitis. Ciuest believes that the latter group 
is the one which, in general, makes the most 


reports a case of sympathetic ophthal 


dramatic response to cortisone therapy 


son” 


nua following a basal iridectomy, and Korn 
blueth and Stein“? give the details of the 
first reported case of sympathetic ophthalmuia 
following operation for retinal detachment. 
The operation consisted of surface and pene 
trating diathermy but failed to reattach the 
retina. .\ late complication, consisting of an 


orbital cellulitis, was reheved by antibiotic 


therapy. Ten months postoperatively the 


opposite eye became inflamed, The diagnosis 


was confirmed by histological examination of 


the sympathogenic eye 


Fukuda *’ finds that im patients in the con 


valescent stage of sympathetic ophthalmitis 


there is an increase in the keto-enol sub 


tance in the urime and that this occurs in 


disease also l_avat 


Harada’ presents a 
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review of theories concerning the origin of 


ympathetic ophthalmitis 
» yndromes of Harada and | ogt-Koyanagi 


Remky describes three patients with 


uveoencephalitis \queous and cerebrospinal! 
fluid from one of these patients were injected 
into the vitreous of rabbit eyes, producing a 


The 


produced by the injection of aqueous humor 


erous chorioretinitis chorioretiniti 


was not further transmissible, but that pro 
duced by the injection of cerebrospinal fluid 
was transmissible through five passages. In 
jection of the aqueous of affected animals 
into the anterior chamber in other animals 


caused a violent anterior uveitis; further 


moculation of aqueous from animals thus 


affected into the vitreous body in other ani 
mals caused chorioretinitis, Attempts to iso 
late the pathogens agent by imoculation of 
egg membrane, mice, and guinea pigs were 
meonclusive. Remky analyzes 116 cases of 
uveoencephalitis collected from the literature 
amd shows that meningeal signs are rarely 


absent when there is retinal detachment ; 
that the presence of chorioretinitis 1s asso 
ciated with meningeal signs plus depigmenta 
tion of the hair and skin, and that meningeal 
uveitis, but 


wns do not occur im anterior 


disturbances in pigmentation are invariable 
Mekadden 


ol tlarada’s disease with bilateral retinal de 


Stadmk and report a case 


tachment, signs of meningeal irritation, dys 
acousia, vitiligo, poliosis, and pleocytosis of 
the spinal fluid. Injections of the spinal fluid 
into the vitreous of four rabbit eyes showed 
only transient inflammatory reaction and 
negative histological examination of the enu 
cleated eyes. ‘The ocular condition became 
worse on systemic cortisone but improved 
on sodium salicylate therapy for three weeks, 
penicillin for four days, and one injection of 
vaninia globulin 


Crawlord “' reports a case in which corti 


sone was used in the early stages. The im 


mediate result was dramatic, but when the 
disease recrudesced, the drug became inettec 
tive. [le advises continuing cortisone a long 
time to achieve cure 

Other cases of uveoencephalitis, either of 
disease or showing the 


the Harada type 
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Vogt-Koyanagi syndrome, are reported by 


French,” Soliman,”’ Zarrabi,”! Vor 


res,”* and Puig Solanes.** Carreras, Gilsamz, 


Palacios, and Goytre“* report two cases of 
the Vogt-Koyanagi syndrome, one of them 


probably due to toxoplasmosis 


Hleterochromic  Cvyelitis Pautique and 


Chavanne 


ot the 


emphasize the diagnostic value 
\msler and Verrey sign in Fuchs’s 
heterochromia., Only in this condition does 


anterior chamber puncture produce a small 


hemorrhage in the iridocorneal angle oppo 


site the site of the puncture. Calmettes, 


Deodati, and Amalric describe an interest 


ing case in which Horner's syndrome fol 


lowed stellate ganglionectomy, and hetero 


chromic eyclitis developed in the same eye on 


the same date. Vannini"’ analyzes the goni 


oscopic findings in heterochromia iridis. Of 
15 cases of Fuchs’s heterochromia, & showed 


a normal corneoscleral angle, 3 showed 


numerous vessels, and 4 showed numerous 


vessels and congenital anomalies. The fellow 
eye was normal in very case. Of three other 
cases of heterochronua of neurogenic origin, 
the angle normal in anomalies of 


Was One > 


the angle in a sector corresponding to the 


discoloration were shown in the others 


lrangois “* gives an excellent review of the 
entire subject of Fuchs’s heterochromia. Tle 
analyzes a large number of cases and tinds 
that the condition ts rarely bilateral, that the 
aqueous is usually clear, but that keratic 
precipitates and cataract are invariably pres 
ent. There is always present a hypochromia 
of the iris and atrophy of the pigment bor 
der of the iris. Gonioscopy is often negative, 


and posterior synechiae are never present 
Ver 
rey phenomenon, as well as his histopatho 
that the 


of a degenerative nature, and 


Francois believes that the Amsler and 


logical study of two cases, shows 


changes are 


not inflammatory. He believes that the con 


dition is produc ed by paresis of the cervical 


sympathetic nerve supply. As evidence, he 


describes the following tests In Fuchs’s 


heterochromia, cocaine dilates the affected 


pupil slightly, but does not 


epinephrine 
When the two drugs are given together, dila 


tation is better than with cocaine alone 
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When amphetamine (Benzedrine), 1% solu- 
tion, is instilled into both eyes, the pupil in 
the heterochromic eye dilates more slowly 
and less widely than that in the fellow eye. 
Miscellaneous Inflammations.— Cases of 


retinochoroiditis juxtapapillaris (Jensen ) 
are reported by several authors. Pagharam °° 
describes nine cases treated by calcium, vita- 


benign but 


mins, and x-ray therapy. the 


tends to 


believes 
disease is relatively 
Marsico 


relapse. describes a case which 


seemed to be related to a dental infection. 
Bruna reports three cases in which the 
relapses were severe and prolonged, sug- 
gesting a peculiar reaction in the uveal tract 
sensitized by the previous localization of the 
disease. In a case of Wittich '’* the inflam- 
mation produced an obstruction of a cilio 
retinal artery by compression. 
Endophthalmitis phacoanaphylactica fol 


lowing the removal of a magnetic foreign 
body via the anterior route is described by 
Berche and Berche.'’’ ‘The treatment con 
sisted of promethazine (l’henergan) and in 
travenous calcium. Scheffler’! gives an inter 
esting clinicopathological case report of typi 
cal endophthalmitis phacoanaphylactica in 
which there was a superimposed granulom 
atous iritis. Such a combination has not 
been reported previously 

Occurrence of iritis and glaucoma in a 
case of mumps is reported by Riffenburgh,'’° 
who finds that the eye involvement was mild 
and self-limited. Kirber and Kirber re- 
port on experiments in which they produced 
a fibrinous iritis and keratitis in guinea pigs 
by injecting the Enders strain of mumps 
virus into the anterior chamber. These ani 
mals developed high antibody titers against 
mumps antigens. In discussing this paper, 
Henle * suggests that serological tests for 
mumps should be performed in some cases 
of iritis, even though there is no accompany- 
ing parotitis, since it is now known that the 
so-called complications of mumps, such as 
meningoencephalitis and orchitis, are fre 


quently part of the primary picture of the 


*Henle. W., in 
Kirber.) 


discussion on Kirber and 


disease, and on occasion may be the only sign 
of the infection, 

Brucellosis with involvement of the eye 
has not previously been described in Great 
Britain, according to Foggitt,'’? who reports 
a case with transient mild iritis in one eye 
and progressive retinal periphlebitis, appear 
ing 14 months later, in the other eye. <A 
brucellin skin test was strongly positive, and 
the agglutination titer was positive in 1; 120 
dilution. loggitt states that the skin test is 
suggestive of the diagnosis if positive, but 
if negative the patient still may have brucel- 
losis. He advises drawing blood for the 
serum agglutination titer at the time of the 
skin test. .\ sharp rise two weeks later is 
diagnostic. If there still is doubt, a liver 
biopsy will establish or rule out the diagnosis, 

\ case of meningoencephalitis and uveo 
retinitis due to herpetic virus is reported by 
Schitf-Werthemmer, lortier, Maria.'”* 
the the removal of a 
corneal 30-year-old man 


developed severe uveitis and retinal vascular 


and 


On day tollowing 


foreign body, a 
thrombosis. Five days later the fellow eye 
hecame involved and presented papilledema, 
hemorrhages, and macular edema. ‘here was 
a pleocytosis of the aqueous and cerebro- 
spinal fluid. A virus (probably herpetic) was 
isolated from the cerebrospinal fluid. 
Torulosis with ocular involvement is re 
ported by Wager and Calhoun,'’’ who found 


in the literature three previously reported 


cases and deseribed a fourth. All patients 
had central nervous system signs, and all 
died 


Therapy of Uveitis 


11 


Rat 
® report on the usefulness of the dru, 
Irgapyrin in a wide variety of ocular inflam 
mations. 


\garwal and 
zada 


Irgapyrin is anew pyrazole deriva 
tive formed by the combination of amiopy 
rine and phenylbutazone (Butazolidin). The 
drug has an analgesic, and anti 
inflammatory action, with a low toxicity. 
Harmuth 


antipyretic, 


presents the results in 18 cases 
of iridocyclitis treated with injections of 
Irgapyrin. The drug is well tolerated, even 
by older patients, and is most beneficial in 


spontaneous or postoperative serous irido- 
cyclitis. 


Kamel ''? describes the beneficial 
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effects of Irgapyrin in cases of iritis follow 
ing cataract extraction, some treated with 2 
to 10 intramuscular injections and some with 
tablets. All cases were cured, but no effect 
was obtained in the iritis of Behcet's disease 

\lvaro''* reviews the literature on the 
x-ray treatment of uveitis and gives the re 
sults of his animal experiments. tle pro 
duced an experimental nongranulomatous 
uveitis in guinea pigs and treated the eyes 
with x-rays. The uveitis subsided more 
quickly in the treated cases than in the un 
treated controls. ‘Treatment consisted ot 
medium hard x-rays in a dosage of 8O to 100 
r, filtered through 0.5 mm. Cu and 0.5 mm 
\l, with a skin-target distance of 33 em 
Treatment was divided into four exposures 
Kesults were better in anterior than im pos 
terior uveitis, and the beneficial effects are 
aseribed primarily to vasodilatation 

Ii Marzio and Strazzi''* analyze the re 
sults in 88O cases of uveitis treated with 
x-rays. these patients, 410 recovered, 
316 improved, and 154 were failures. ‘The 
authors’ technique was to give four to six 
applications of 120 r at five- to six-day inter 
vals, using hard rays with a skin-target dis 
tance of 30 cm. ‘Treatment was given with 
a 5 em. portal, the cylinder resting on the 
bony orbital rim and the eye being closed 
\lthough the authors had no control series, 
they believed that x-ray therapy was valuable 
in all types of uveitis and often effected a 
cure when other treatment failed. No harm 
ful effeet, particularly cataract, was ever pro 
dluced. ‘Tuberculous uveitis responded best ; 
syphilitic uveitis, less rapidly, and the rheu 
matic types, even more slowly. 

Kried deseribes the clinical results in 
340 patients with various forms of uveitis 
treated with small doses of x-rays (40 to 
OO r). The usual treatment was four expo 
sures of 40 rat intervals of four days. Recur 
rent cases had an interval of three months 
before renewing treatment, and with this 
technique no lens damage was seen, Results 
were betrer in the treated group than in a 
smaller group of untreated (control) pa- 
tients. Lxperimentally, Fried produced uvei- 
tis In guinea pigs in various ways. He found 
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that the inflammations treated with x-rays 


disappeared more quickly than inflammations 
in the untreated controls. lle also showed 
ophthalmoscopically and histologically that 
x-ray therapy produced considerable cho 
roidal vascular dilatation, which persisted as 
long as two days in some cases. — Fried 
strongly recommends more general use of 
x-rays in the treatment of uveitis 
Retrociliary nonpenetrating diathermy im 
the treatment of hypertensive uveitis is dis 
cussed by Bartholome,''’ who finds it a 
simple, innocuous procedure. The effect of 
the operation can be strengthened by the use 
of retrobulbar alcohol injection or by para 
centesis of the anterior chamber. The occa 
sional corneal changes that occur after the 
operation disappear without treatment 
Sivasubramaniam and Hoole treated a 
hernia of the choroid by scleral grafting, 
followed by direct suturing of the sclera 
Chandler ''" treats an updrawn pupil by 
making a keratome imetsion from below up 
ward and just below the center of the cornea 
‘The iris is grasped with iris forceps without 
teeth and a small iridectomy performed, 
\tkinson ''" recommends the Kuhnt opera 
tion for producing an artificial pupil in cases 
of pupillary obliteration and describes the 
results in five patients 
CYSTS AND TUMORS OF IRIS AND CILIARY BODY 


ysts.—Politzer '*" has found small vesi 
cles on the anterior border of the optic cup 
in studying serial sections from human em 
bryome eyes and suggests that these may 
explain the origin of spontaneous iris cysts 
in the adult. Abraham '*! reports the devel 
opment of iris cysts in 42 out of 66 children 
receiving isofluorophosphate (DEP). Upon 
discontinuance of the miotic, the cysts shrink 
and disappear as rapidly as they had devel 
oped, Swan '** has seen six patients in whom 
these nodules developed with miotics to such 
an extent that vision was temporarily ob 
structed. He also has found two patients in 
whom such a cyst broke loose and settled in 
the iris stroma below. Scheie '** brings to 
our attention the remarkable value of goni 
oscopic examination with the dilated pupil 
for studying tumors and cysts which en 


- 

4 
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DISEASES 


croach upon the posterior chamber of the 


eye Lhe commonest space-taking lesions 
here are the intraepithelial cysts of the iris 
or cilhary body, which have a characteristic 
appearance. Those of the ciliary body are 
smooth and transparent ; those of the iris are 
covered by pigmented epithelium and appear 


dark. Malignant melanomas have a more 


granular surface and show a strong tendenc y 
to invade the root of the iris and the anterior 
chamber 


Proliferations leuchs discusses 10 


histologically studied 


which there 


were proliferative nodules in the ITls, 


eyes in 
con 
sisting mainly of large endothelial cells oc 
cupying particularly the pupillary area. He 
considers these to be granulomata rather than 
naevi vasculosi 
Vetastatic Tumors 
and Schmidt 


Borner and 
* deseribe cases of mammary 
carcinoma which metastasized to the anterior 


surtace of the iris 


Welanomas.-Szekler '** reminds us of the 
imilarity between melanomas of the Iris and 
neurotibromata when he reports a patient 
who developed melanuria and metastases in 
the liver after delaying treatment for a mela 
noma of the iris. This patient had Reckling 
hausen’s disease, a condition which is often 
associated with benign neurofibromata of the 
iris, Georgariou reiterates the Importance 
of recurrent hyphema in the diagnosis of 
melanoma of the iris, a feature well empha 
sized last year by | sposito.' Bangerter ! 

removed a malignant melanoma of the iris by 
performing an iridectomy and excising a 
portion of the ciliary body at the same time 
Fortunately, malignant melanoma of the iris 
does not occur often in patients with only one 


eye. Safar reports such a case in which 


he removed the 


tumor successfully with 
electrosurgery, although glaucoma developed 
postoperatively Koenig | reports an epi 
thelioid cell melanoma in the iris of a one 
eyed patient who was under observation for 
20 years; there 


Was no postmortem evi 


dence of metastases. Hope-Robertson '"" js 
interested in the influence of puberty on 


malignant processes and he describes two 


patients: a boy of Il years with a benign 


nevus of the ims and a man of 28 vears with 


a mahgnant melanoma of the iris which 


seemed to begin growing when he was 17 


years old 


OF THE 


‘ 


Cnusual Tumors.-Cook 


reports an 
interesting orbital 


lvmphosarcomatous infiltration who seemed 


patient with ocular and 
periectly normal two years alter enucleation 


Muller 


neuroectodermal! 


and X-ray treatment of the socket 


followed a man with a 


tumor which first appeared as chorio 


retinitis. reports an angioma ol 
the choroid which so resembled a malignant 
melanoma that the eve was enucleated. There 


was a localized detachment of the retina 
which could be transilluminated only poorly 
Phe lesion was located in the macular area. 
and hemorrhages were visible over it 


Vetastati 


lumors, Metastatic 


noma ot the choroid is. still comparatively 
only 40 


cases in the records of the Institute of Oph 


rare found undoubted 


thalmology in London for the years 1935 to 
1953 


Cases ol 


In this same period there were 236 
1274 


mahgnant melanoma of the choroid. Cases 


retinoblastoma and cases ol 


Ol metastatic carcinoma to the choroid are 
reported this year by Beauvieux ! \ppel 
mans, Dehoux, and Michiels Maxwell,'” 
Haft Worken.'"!— Sitecheyska 


gives an interesting discussion of the differ- 


and and 


ential diagnosis of carcinoma and mahynant 
melanoma: Carcinoma may cause pam early, 
but glaucoma oceurs comparatively late. It 
grows rapidly, is flat, spreading laterally : 
its margins are poorly detined, its color being 
grayish-pink or yellow. The typical malig 
nant melanoma is painless until the develop 
ment of glaucoma; it is cireumseribed and 
produces a greater elevation of the retina 
Transillumination is more likely to present 
with the melanoma 


a shadow Covan and 


Kuwabara '* provide a valuable study of a 


patient treated for metastases following 


breast carcinoma. A lesion in the lung and 
the choroid inereased despite treatment with 


testosterone, but with diethylstilbestrol there 
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was marked clinical resolution. ‘The improve- 
ment persisted for two years; then active 
carcinoma appeared in the lungs and abdo 
men, Metastatic nodules developed in the 
iris, although the original tumor site in the 
choroid remained flat. The eye was enucle 
ated and found to contain proliferating car 
cinoma in the anterior chamber, apparently 
coming from the tris, and a diffuse carcinom 
atosis throughout the entire choroid, but 
relatively sparing the site of the original 
Zoldan '** describes 


an instance of bilateral ocular metastasis ot 


metastasis in the eye 


a breast carcinoma in a 40-year-old woman 
(ne eye was surgically removed, and the 
other was treated with x-rays. Follow-up 
of three years revealed clinical recovery in 
the remaining eye, and no other metastases 
were found elsewhere in the body. 

Melanoma.-White warns us be 
always alert for the presence of a malignant 
melanoma, and he mentions such a case 
which was overlooked by the first ophthal 
mologist who saw the patient and merely 
preseribed glasses. Schirren'*® reports the 
generalized late metastasis of a malignant 
melanoma of the choroid after 13° years 
Strampelli'*’ discusses the differential diag 
nosis of Schwann’s uveal melanoma and 
stromal uveal melanoma. Samuels '* de 
scribes the histological findings of a melanotic 
sarcoma in a case of sector-shaped melanosis. 
lhis tumor showed no relation to the hyper 
trophic choroidal pigment, and actually had 
less pigmentation than the choroid, De 
Veer! reports a study of malignant mela 
nomas adjoining the optic dise. It is his 
opinion that these neoplasms probably never 
arise from the papilla. 

Frangois and Rabaey believe that the 
hasophile content may give a direct indica 
tion of the malignity of a uveal melanoma 


' contribute very use- 


Rones and Linger '° 
ful facts to aid in the ophthalmoscopic ditfer 
entiation of serous detachments and tumor 
ous detachments at the posterior pole of the 
eye. Cystoid degeneration of the overlying 
retina may suggest a melanoma. If the 
tumor breaks through the retina into the 
vitreous, its irregular surface and the pres- 
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ence of hemorrhages or new blood vessels 
should point to the diagnosis. MacRae ' 

has made a detailed study of 61 cases of 
malignant melanoma involving the choroid 
or ciliary body, followed for over five years. 
His figures suggest that women tend to 
develop the disease earlier im life than men 
and that in women it is a less deadly dis- 
ease than in men. In the group of men there 
were 57.6% metastatic deaths, whereas in 
the group of women there were only 31.4%. 
It is generally true that the heavier the pig 
ment in a malignant melanoma, the worse 
is the prognosis. Ocular hypotension must 
not be considered as corroborative evidence 
of a simple detachment. If histological study 
reveals a rarity of branched pigment cells, 
then the prognosis should be comparatively 
good, 

Diagnostic Procedures Impressive ad 
vances are being made in the use of radio 
active isotopes in the diagnosis of tumors of 
the uveal tract. At last, Thomas, Krohmer, 
and Storaasli + have devised a Geiger counter 
which can be applied to any part of the globe, 
thus overcoming one of the difficulties in the 
chagnosis of posterior pole lesions, noted by 
Bettman and Fellows.'°® When radioactive 
phosphorus, or P**, is injected intravenously, 
it is metabolized by the tissues, and its con 
centration in various parts of the eye can 
be measured by application of the Geiger 
counter, the tumor, of course, metabolizing 
a greater amount of the element. This 
method is advocated only as an adjunct to 
careful clinical evaluation. Lisenberg, Leo 
pold, and Sklaroff '** find that variation in 
concentration in the normal eye may run as 
high as 28%. Active inflammatory lesions 
may show a significant concentration of the 
phosphorus. Snodgrass, Lenihan, and Prim 


rose 


performed similar studies on four 
cases of malignant melanoma but found no 
appreciable difference in the phosphorus up 
take between healthy and diseased eyes 
However, Dunphy, Dreisler, Cadigan, and 
Sweet '** agree with Thomas, Eisenberg, and 


their co-workers that radioactive phosphorus 
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is a useful diagnostic aid in dealing with 
intraocular tumors. Mullen, Delong, and 
Steinmetz '** obtained positive results when 
performing phosphorus uptake studies on a 
patient with the 


metastatic carcinoma to 


choroid. 


MISCELLANEOUS CONDITIONS 

Stefek describes a patient in whom 
iridocyclitis developed four weeks after in 
jury by lightning and subsided in two weeks. 
Minor subcapsular opacities of the lens de- 
veloped into typical electrical cataract six 
weeks later. The iridocyclitis was thought 
to be due to minor necroses in the iris and 
ciliary body as a result of the lightning. 

A review of the condition ophthalmia 
nodosa is given by Dreyer,'"' who reports a 
case in which caterpillar hairs migrated 
through the cornea and produced a nodule 
in the iris and chronic uveitis. 

Paralytic mydriasis following herpes zoster 
ophthalmicus and subarachnoid hemorrhage 
is described in a case by Spota and Brage,'** 
who believe that the ciliary ganglion had 
been involved in a virus infection. 

The value of the Adler-Scheie test in the 
diagnosis of Adie’s syndrome is emphasized 
in the report of three cases by Sprofkin 

Reese and Blodi'"* describe the presence 
of extramedullary hematopoiesis in the histo 
logical sections of the eyes of 19° stillborn 
infants, 12 of whom were premature births 
The blood-forming facilities were noted to 
occur primarily in the choroid. The authors 
suggest that the vitreous clouding occasion 
ally seen in premature infants may be due to 
the presence of hematopoietic cells. 

Cowper '"* gives an excellent detailed re 
view of our present knowledge concerning 
angioid streaks and admits that the nature 
and origin of the condition is still unsettled 
Cowper favors the theory that a weakness of 
the choroidal circulation with, at first, serous 
and, later, hemorrhagic extravasations, usu 
ally accompanied by migration of pigment 
epithelium to the affected vessels, seems best 
the 
associated fundus pathology 


to account for streaks, as well as the 
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HENRY MINSKY, M.D. 
1895-1954 


hy HENRY MINSKY died suddenly of a cerebral hemorrhage on May 23, 
1954, while visiting at Rhinebeck, N. Y. Dr. Minsky was born in New York 
on June 21, 1895, and spent his entire life in this city. He attended De Witt Clinton 
High School and Columbia College, obtaining his B.S. degree in 1917. In 1919 he 
was graduated from Columbia University College of Physicians and Surgeons and 
then interned for 18 months at Lebanon Hospital. 

Dr. Minsky’s ophthalmological training was as unique as it was thorough, A 
chance meeting with Dr. Osear Diem shortly after entering medical school was 
to shape his entire career. Dr. Diem, a former assistant of Prof. Ernst Fuchs, 
found in Henry Minsky not only a receptive mind but also the rare spark that 
inspires the true teacher. During most of his medical school career the young 
student traveled every morning from Brooklyn to Woodlawn, arriving there at 
6 a.m. for two hours of detailed instruction in ophthalmic fundamentals. At & a. m 
he left to attend regular medical school classes. Shortly after his internship, 
he and Dr. Diem accompanied Professor Fuchs on a lecture tour of the United 
States, taking notes later published as “Notes and Remarks on Prof. Fuchs’s 
Lectures.’ 

Then followed several years of association before opening his own office, 
first with Dr. Diem, later with Dr. Charles H. May. Despite the very large practice 
he soon developed, he found time for much hospital work, research, and teaching 
His first appomtment was at the New York [ye and lear Infirmary, where he 
hecame an assistant ophthalmic surgeon in 1921. In 1953 he was appointed to 


the consulting staff of this hospital. In 1924 he started as a clinical assistant 


at the Mount Sinai Hospital, rising through successive promotions to the position 


of ophthalmic surgeon in 1947, In 1934 he was appointed visiting ophthalmologist 
to the Harlem Hospital, serving in this capacity till 1951, when he became 
consulting ophthalmologist. He also served as consultant ophthalmologist to 
Hillside Hospital, Norwalk General Hospital, and Maimonides Hospital, in Libert 
N. Y. In 1947 he was appointed Associate Clinical Professor of Ophthalmolog 
at Columbia University 

He was a Fellow of the American College of Surgeons, the New York 
\cademy of Medicine, the American Academy of Ophthalmology and Otolaryn 
vology, and the American Medical Association. Hle was a member of the New 
York Society for Clinical Ophthalmology, the Brooklyn Ophthalmological Society, 
the Pan-American Medical Association, and the New York Plastic Surgery Society, 
as well as a past president of the Metropolitan Medical Society. 

His investigative interests were wide. Early contributions, born of his passion 
for careful and systemic examination, included an ingenious method of recording 
objective findings by means of consecutive diagrams, now widely known as 
“Minsky's circles.” Later, his research turned to a detailed study of the anatomy 
of the zonule in relation to the pathogenesis of glaucoma and retinal detachment 
His method of surgical repair of recent lid lacerations, a masterpiece of simplicity 


456 


Sat 
= 
4 
; 
4 
: 
ci 


OBITUARIES 


and ingenuity, is universally recognized. His last contribution, published post 
humously, concerning the “Correlation of Ocular Changes in Essential Hyper 
tension with Diastolic Blood Pressure,” culminated 20 years of careful observation, 
introducing many new and valuable diagnostic criteria 

He was a born teacher, whose first love was personal instruction, both at 
the bedside and at the operating table. Realizing the need, however, for more 
formal courses, he expanded the Mount Sinai Hospital’s teaching program, 
organizing several symposia tailored primarily to the needs of ophthalmologists 
returning from mulitary service, in addition to a complete roster of individual 
courses. Through these courses, as well as the aid and the encouragement offered 
for research, his staff enjoyed unusual opportunities to develop themselves in 
special fields. Nothing gave him more pleasure than to see recognition accorded 
those whom he had trained and sponsored. 

To him a patient was not just an ophthalmic problem, but a complex human 
heing who, both physically and psychologically, required complete and unhurried 
study, as well as kindness and consideration. This same warm approach won hin 
an enormous circle of friends, to whom he gave of himself in many ways 

Despite the taxing demands upon him, he found time to engage in a number 


of relaxing pursuits, of which painting and etching, in which he excelled, were 


his favorites. An accomplished musician, he composed several works for piano 


and small instruments. Other hobbies included his stamp collection, photography, 
and gardening. His greatest happiness, however, stemmed from his own family 
associations, His home was a happy oasis where all the friends of every member 
of the family were always welcome. 

On June 4, 1922, he married Fanny Judith Reiser, who survives him, as do 
his children, Charlotte, Marvin, and Ruth, several sisters and a brother, Dr. Arthur 
Minsky, an ophthalmologist. 

For all those who knew Henry Minsky, his passing has meant a deep personal 
loss, one that will long be felt. 


Frederick H, Theodore, M.D 
Joseph Laval, M.D. 


‘ 


MARTIN COHEN, M.D. 
1870-1954 
Dr. Martin Cohen, who was active in ophthalmological research and teaching 
for half a century, died in New York on Oct. 29, 1954, at the age of 84. 


Dr. Cohen graduated from the College of Physicians and Surgeons in 1898 


and interned at the Hebrew Orphan Asylum Hospital. He began his ophthalmologi- 
cal studies in Vienna, From 1905 to 1920 he was on the staff of the Ophthalmic 


and Oral Institute at 13th Street and Broadway, which institution later became 


MARTIN COHEN, M.D. 
1870-1954 


the Knapp Memorial Hospital. In 1915 he was appointed Director of Ophthalmology 
of the New York Postgraduate Medical School and Hospital. Until 1939 the hospi- 
tal served as his center for activity in research and teaching. Hundreds of ophthal- 
mologists started their basic training in Dr. Cohen's popular lecture halls at Post- 
graduate (now University) Hospital on East 20th Street. 

He was an enthusiastic investigator and the author of eighty papers, published 
between 1903 and 1952. The general trend of his studies can be divided into three 
groups : 

1. Research. From 1911 to 1918 he worked with Dr. Hideyo Noguchi in the 
study of trachoma at the Rockefeller Institute. Later Dr. Cohen became interested 
in the chemistry of the humors of the eye and their comparison with like com- 
ponents of the blood and spinal fluid. He devised a mercury tonometer, a fundus 
colorimeter, and a device for examination of distant stereoscopic vision for form 
and colors. 
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2. Reports of unusual clinical cases. Among these one may mention “Binocular 


Papilledema in a Case of Torulosis Associated with Hodgkin’s Disease” (1945), 
and “Essential Shrinkage of the Conjunctiva in a Case of Epidermolysis Bullosa 
Dystrophica” (1935) as illustrative of this series 

KA I've expressions of systemic disease. Subjects considered in this group were 
the value of eye findings in patients with fractured skull and eye manifestations of 
blood dyscrasias, diabetes, cardiovascular renal disease, and syphilis. In 1946, he 
wrote on ophthalmological findings in essential hypertension as a guide to sym 
pathectomy. 


From 1918 to 1919 he was chairman of the Section on Ophthalmology of the 
New York Academy of Medicine. In 1923 he was honored as the first New York 
ophthalmologist to receive the Knapp Memorial Medal, for his paper “Significance 


of Pathological Changes in Fundus in General Arterial and Kidney Disease.” 

He was a member of the American ( phthalmological Society, the Society of 
Ixperimental Biology and Medicine, the New York Academy of Medicine, and 
the New York Society for Clinical Ophthalmology 

In recent years he was a consultant at University Hospital, Manhattan Eye, 
Kar and Throat Hospital, Hospital for Joint Diseases, and Harlem Hospital 

Despite the pressure of his ophthalmological work, he found time as a good 
citizen to be honorary eye surgeon for many years to the New York Police Depart 
ment, vice-chairman of the Selective Service Medical Advisory Board, and president 
of the Board of Visitors at the Manhattan State Hospital. 

Dr. Cohen brought to his research wide scholarship and originality. His pro 
found knowledge was manifested with extreme modesty. His personal relations 
were characterized by gentleness and kindness ; his friendship was given with loyalty 
and generosity 


His extraordinary love and devotion as a teacher and in research inspired many 
of our present-day leaders in ophthalmology. 


He is survived by his wife, Eugenia Adler, and his son, Peter. 


James W. Situ, M.D. 


. 
459 


Books 


Transactions of the Pacific Coast Oto-Ophthalmological Society, Vol. XXX\. 


Morrissey Bros., Los Angeles, 1954 


The 38th Annual Meeting of the Pacific Coast Oto-Ophthalmological Society 
was held at the Royal Hawaiian Hotel in Honolulu. Hawaii, from Monday, April 
26, to Thursday, April 29, 1954. The president, Dr. Leland Hunnicutt, of Pasadena. 
Calif., presided, Dr. A. Ray Irvine Sr. was the guest of honor. The following 
ophthalmological papers were presented : 


President's Address: Role of Experimental Work in 


Our Specialty Leland Hunnicutt 
Eye, Ear, Nose, and Throat Injuries Sustained in the Col. Austin Lowrey 
Korean Theater Col. Frank Shaffer 
Changing Concepts of Ocular J eprosy William J. Holmes 
Ocular Findings in Disseminated Lupus Erythematosus Thomas W. Cowan 
Cobra Venom in Ocular 7 herapy L. Weston Oaks 


James H. Quinn 


Removing the Backache from Cataract Surgery Philip M. Corboy 


Visual Disturbances Following Acute Blood Loss Joseph FE. Alfano 
Kenneth L. Roper 


Reconstructive Surgery of the Lids and Conjunetiva Merrill J. Reeh 


Charles W. Browning 


Late Results of Penetrating Keratoplasty Max Fine 


Leprosy of the Eye, Ear, Nose and Throat Forrest J. Pinkerton 


lhe Transactions for this meeting supply the papers in full, together with many 
other papers of greater interest to otolaryngology, and with the discussions and 
the proceedings of the meetings. 


The 39th Annual Meeting will be held in Portland, Ore. 


Refraction and Body-Growth. By G. S. Pendse, Ophthalmic Surgeon, Poona, 
India. Pp. 94, with 29 tables, and 9 graphs, and | photographic plate 
Indian Medical Research Memoirs, No. 38. The Indian Council of Medical 
Research, New Delhi, 1954. 


This monograph contains many literary gems of research from Claude Bernard 
and others, discussions of elementary statistical methods. and some data on myopia. 
The history of studies on myopia is briefly reviewed. It is agreed that myopia of ° 
less than —-3.00 D. is merely a statistical variation of hereditary factors, such as 
corneal curvature, lens power, and axial length of the globe. Myopia of more than 

6,00 1D. should be considered separately because of a high incidence of degenera 
tive changes. 


There will be conflict with Pendse from those who believe that the rate of 
increase of myopia in children is to any degree affected by nutrition, near work, 
posture, and convergence. VPendse measured the myopia under atropine cyclo- 


plegia of the following children: 590 Brahmins, 618 ( hitpavans, and 645 Untouch- 
ables. The genetic lines are certainly different. The first two groups are well 
schooled, and the last group receives no schooling ; yet there is more than twice the 
incidence of myopia in the Untouchables. Pendse uses this evidence to disprove 
the school work theory of myopia but does not enlarge on the dietary difference 
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in the two castes. The frequency distribution curves for ametropia departed trom 
normal with a ¢ of 6.58 in Brahmins, 5.47 in Chitpavans, but 11.04 in the Untouch 
ables 

Pendse reported a small series of myopic children and controls on whom deter 
minations of hemoglobin and serum calcium and phosphorus were made. He 
concluded that in the myopic children under the age of 12 years the findings were 
subnormal, but the difference was barely significant. 

No data are presented on the incidence of exophoria or esophoria, fusion or 
suppression, anisometropia, asthenopia, or the like. No information about the 
treatment of the cases reported is given 

A part of the data from the monograph appeared in the September, 1954, issue 
of the Arciives, page 404. Except at the age of 12, the degree of myopia found 
in children at various ages 1s equal in girls and boys. The slight excess of myopia 
found in the girls at the age of 12 was attributed to the endocrine changes and the 
spurt of growth present during the following year. In the monograph, these data 
are interpreted to correlate rate of growth in weight and height with the rate of 
change toward myopia. However, boys and girls are considerably different in 
their growth rates both before and after the age of 12, without corresponding 
differences in the degree of myopia. Before 12, the girls are larger but not more 
myopic. After 12, the boys grow rapidly larger, but, again, are not more myopic 
Pendse makes unwarranted conclusions from a relatively small number of cases 

Only 11 patients were followed over a period of time, and most of these for 
only two years. One case seemed to illustrate Pendse’s thesis. A girl at the age 
of 9 years was —4.00 D. myopic and 50 in. (127 cm.) tall. The next two years, 
she gained 1.7 in. (4.3 em.) per year, and her myopia increased —-0.75 1D. per year 
Then menstruation started. In one year she gained & in. (20.3 cm.) in height 
and —2.50 1). in myopia. The second year, from ages 12 to 13, she gained only 
1 in. (2.5 em.) in height, and the myopia remained stationary at —-6.50 D. Some 
of the other cases were less dramatic. One gained 4.5 in. (11.4 em.) and —1.50 D 
per year. Another gained 2 in. (5 em.) and —0.50 1). per year. 


A Stereoscopic Atlas of Human Anatomy. lHiy David L. Bassett, M.D. Section I. 
The Central Nervous System: Reels 1-34. Section Il. The Head and Neck : 
Reels 35-84. Sawyer’s, Inc., Progress, Portland, Ore. 1954. 

The publication of these two sections of this Atlas, which presents in. stereo 
scopic colored photographs the dissected structures of the human body, is a boon 
to the teaching of ocular anatomy. It will repay any ophthalmologist who is 
teaching or in the process of learning, or, for that matter, just reviewing anatomy 
for the love of it, to invest in these beautiful pictures 

ach Section comes as a series of small books, each consisting of a series of 
line drawings made trom the photographs of the actual dissections. In the back 
of each booklet are eight circular Viewmaster reels, each contained in a handy 
envelope. Ikach reel can easily be inserted in the Viewmaster stereoscope, sold 
with the books. ‘Uhis can be lighted by batteries or by connecting it with an electric 
cord to house current. On each reel there are seven views, each seen stereoscopi 
cally, of a particular dissection. Each line drawing has captions plainly marked 
by numbered lines, pointing out the details which that particular dissection demon 
strates. The dissections made by Dr. Bassett, who is Associate Professor of 
Anatomy at Stanford University, Calif., are excellent, and the Kodachromes by 
William Gruber are superb. It is diffieult at best to make close-up photographs 
of anatomical dissections, and these which are shown in three dimensions add 
immeasurably to the value of the “Atlas” as a teaching medium 


Section | deals with the central nervous system and depicts the coverings of 
the brain and cord and the actual dissection of the brain from every conceivable 
aspect. The cerebrum is dissected from above, below, laterally, medially, and in 
frontal sections. In a similar way, the cerebellum and the spinal cord are treated, 
and a special section gives roentgenograms of the brain. It is a remarkable feat, 
and one of the best visual aids to teaching which has yet appeared. 
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WM. A. ARCHIVES OF OPHTHALMOLOGY 


Section I] deals with dissections of the head and neck. Of chief interest to 
ophthalmologists are the sections dealing with the eyelids, dissection of the left 
orbit from an anterior approach, dissection of the right orbit from a superior 
approach, dissection of the left orbit from a lateral approach, the orbital fascia, the 
apex of the orbit, the insertion of the extraocular muscles, and the dissection of the 
eyeball itself. Lven if it is necessary to purchase the other views which do not 
directly relate to the eye and its adnexa, this section is well worth it. 


Maxillofacial Anatomy—with Practical Applications. By Harry H. Shapiro, 
D.M.D. Price, $12.00. Pp. 392, with 314 illustrations, 46 in color. J. B. 
Lippincott Company, E. Washington Sq., Philadelphia 5, 1954. 


While this book may have been primarily designed for students and practi- 
tioners of dentistry, it contains an excellent section on anatomy of the orbit and 
its contents for the practicing ophthalmologist. The author is, in fact, the attending 
maxillofacial surgeon in plastic surgery at the Manhattan Eye, Ear and Throat 
Hospital in New York. The illustrations are excellent. It will be useful to supple- 
ment the standard works on anatomy. 


Neurosurgery of Infancy and Childhood. By lrank D. Ingraham, M.D., and 
Donald D. Matson, M.D. Price, $15.00. Pp. 456, with 482 illustrations. 
Charles C Thomas, Publisher, 301 E. Lawrence Ave., Springfield, IL, 1954. 


Ophthalmolgoists will find this a valuable book because of the frequency with 
which intracranial lesions first manifest themselves in ocular signs and symptoms. 
Strabismus, of sudden onset, is a frequent and early sign in the commonest form 
of intracranial tumor in childhood. Papilledema is notoriously a diagnostic sign 
in all space-taking lesions of the cranium. 

Although considerable space, naturally, is taken up with operative techniques 
which do not primarily interest the ophthalmologist, plenty of space is devoted to 
ophthalmological subjects. The most valuable chapters are those on hydrocephalus, 
head trauma, and intracranial tumors. A separate chapter on tumors of the orbit 
emphasizes the transfrontal approach. ‘The only serious error which could be found 
from an ophthalmological point of view was the failure to mention glaucoma in 
the chapter on the Sturge-Weber syndrome. This is unfortunate, since all those 
who deal with these cases should be reminded of the frequency of this complication. 
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constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: solution. 
For rapid relief of itching, smarting and excessive tearing 
due to physical or chemical irritants or allergy. 


Refraction, ophthalmoscopy: 2.5% solution. 
For prompt and short acting mydriasis virtually free from cycloplegia. 


Preoperative Use: 2.5% solution and 10% solution (plain or viscous). 


For short acting powerful mydriatic effect, applied 30 to 60 
minutes before surgery. 


Uveitis, posterior synechiae: 10% solution (plain or viscous) 
and 10% emulsion. 

For freeing recently formed posterior synechiae 

as well as for prevention of synechiae 

formation in uveitis (with atropine). 


Glaucoma (certain cases and tests): 
10% solution (plain or viscous), 
10% emulsion and 2.5% solution. 


For the provocative test for angle 
block as well as for the shadow test. 


NEW YORK 18, N. Y. WINDSOR, ONT. 


Neo-Synephrine, trademark reg. U. S. & Canada, brand of phenylephrine 


\ 
\ oft 
\ 
AAG | 
/ 
/eo-Synephrine hydrochloride, a well tolerated, reliable vaso- 
|-SYNEPHRIN 
collapsibie tubes of 4% oz. 
Inc. 


Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


GONIOSCOPE (illustrated) floor model, for of- 
fice and hospital surgery $185.00 
CORNEAL MICROSCOPE 180.00 
CORNEAL MICROSCOPE Haag-Streit....... 225.00 
Your own Corneal Microscope adapted to gonio- 
10.00 
Otto Barkan Focal Illuminator (hand lamp) 
with plug in transformer 42.50 
Otto Barkan-Koeppe Diagnostic Lens (for viewing 
the angle) small (infant) 16 & 17 mm 
(medium) 18 & 19 large (adult) 20 mm in 
glass 45.00 
Otto Barkan Surgical Goniotomy Lens 
small (infant) med. (child & adult) 45.00 
Otto Barkan Surgical Knife (latest model). . . 9.75 
Otto Barkan Operating Lamp 65.00 
Floor stand for above 20.00 


Gonioscope PARSONS OPTICAL LABORATORIES, INC. 


518-20 Powell Street San Francisco 2, Calif. 


Specialists i L TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


« 
« 
« 
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EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ann KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 
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EVERYBODY'S TALKING ABOUT THE 


~ New TOAST-OF-THE-TOWN Trims 


FOR CRESTLINE AND COLORCREST 


onlinertah 


INDIANAPOLIS 


Toast-of-the-Town trims are exquisite. Blue white simulated 
stones are hand set in delicately designed overlays. The over- 
lays fit over the full length of the front cornices of Crestline 
and Colorcrest to truly add a Touch of Venus. Without be- 
ing gaudy, they bring to glasses that glory and glamour so 
dear to the feminine heart. 

Toast-of-the-Town trims are exclusive with Crestline and 
Colorcrest and their threaded studs, which also serve as 
glass screws, make them easy to attach through the regular 
screw holes. Have your laboratory make up mounted samples 
for you. You'll be missing something beautiful if you don’t. 
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for 9 out of 10- 
the pr 


escription IS available 


fer in 1-Garp plastic lenses 


4 Many examiners are surprised 
and pleased to learn that more 
than 90% of their prescription re- 
quirements can now be met with beau- 
tiful, clear-vision I-GARD plastic 
lenses, often right out of stock for 


minus on plus up to —16.00 +-6.00, 
plus on plus up to +9.00 +-6.00. Bi- 
focals in a new range of spheres up to 
+-10.00 and lenticular bifocals up to 
a + 20.00 -6.00. A wide range of sin- 
gle vision lenticulars in plus up to 


immediate delivery. 
I-GARD Rx service now includes: 
S.V. lenses in quarter diopter steps, 


+ 20.00 -6.00 and minus up to -21.00 
+ 6.00. Prism and absorptive shades 
available in all types. 


Send for Foci Charts, price list, samples and name of nearest I-Gard distributor. 
Dept. F, MeLEOD opricat co., inc. 357 Westminster St., Providence 1, R. I. 
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Plastic Lenses 


SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 


LONDON ESTABLISHED 1875 


McLEAN TONOMETER 


This is a most accurate instrument for measuring intraocular pressure. It is 
simple in construction and operation, has a direct reading scale. The scale 


shows normal and abnormal limits of tension in red and black 


Supplied in case, $55.00 


Angled (not illustrated)... . 
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Non-Shatterable 
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EBER SUTURING FORCEPS >= 

U 
- Stainless steel, straight. A very fine toothed forceps that is used for corneal suturing. 

| 


Pat. No. 530108 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eye 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it is even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 
both right and left eyes. Smaller cases and single shells are also 
available. Price, complete in case — $97.30. 


of England WIGMORE STREET, LONDON, 
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You will give your patients the correct an- 
swer if you use the new 2nd Edition of the 
DVORINE COLOR PLATES. 


A color discrimination test is now routine 
in most offices of progressive refractionists. 
The DVYORINE PSEUDO-ISOCHROMATIC 
PLATES uncover not only weaknesses in 
color perception, but in color nomenclature 
as well. 


Here are some of the desirable features 
which are found ONLY in the DVORINE 
COLOR PLATES: 


@ A test for color nomenciature, to dis- 
tinguish the color blind from the 
color ignorant. 


@ A special section for testing very 
young children and illiterates 


@ Each plate is limited to two color 
binations, © dlegnest 


more positive. 


@ The set consists of 23 plates with 
eight different color combinations, for 
the identification of specific confusion 
colors. 


@ A six-ring loose-leaf binder for rapid 
chenge of plates sequence, to outwit 
the malingerer. 
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MAIL THIS COUPON 


POSTGRADUATE COURSE 


and 


SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 


and the 


UNIVERSITY OF COLORADO 
MEDICAL CENTER 
Denver, Colorado 
July 25, 26, 27, 28, 1955 


The program will consist of lectures, seminars 
and demonstrations of interest to both the spe- 
cialist and the practitioner caring for Eye 
Diseases. 


Registration will be open to all members of 
the Society and qualified physicians on a limited 
membership basis. Tuition $40.00. 


Plan now to attend and combine an intensive 
review of advances in this specialty with your 
summer vacation, 


Complete program and details will be mailed 
upon request addressed to: 


Director of Postgraduate Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 


Scientific Publishing Co. 
Dept. A $12.00 
2328 Eutaw Place complete set 
Baltimore 17, Md. 
Send me a copy of the new 
“DVORINE PSEUDO-ISOCHROMATIC PLATES” 
(with directions) 


.. Zone... .State.. 
0 Remittance Enclosed 
if check eccompanies order, you deduct a 
discount of 5%, thet is, send only $11.40. 
(Money cheerfully refunded if you are not satisfied 
with the set when you receive it.) 


The Berman Metal Locator 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fluids. 
Probing or physical contact with the foreign body is 
not required for detection. 

The thin sterilizable probe provides preoperative 
localization, “pin-point” accuracy within the incision 
and postoperative check. 

Lends precision to foreign body surgery and greatly 
reduces surgical trauma. 


BERMAN LABORATORIES 


112-03 Rockaway Bivd. Ozone Park 20, N.Y. 


| 
| | 
: | Doctor, am | color blind? 

| 

| 

| 
a | | 
| 
| 
| | 
a | 
| 
q 


these 3 lens services 


will solve your prescription problems 


eC . . . The precision-certified lens with the new 
departure in seg design. Its easily identifiable shape 


sets it apart from all other multifocals. 


Also available in tints and trifocals 


... Anew multifocal produced to fill every 
vocational need for large segments at an economical 


price. 


Also available in tints and trifocals 


CeNn-COr .... The first 28mm wide flat-top multi- 
focal introduced primarily to make possible resultant 
near optical centers, particularly in plus prescriptions. 


Also available in tints and trifocals 


For complete information contact your nearest BENSON LABORATORY or write: 


Bensons - < Executive Offices * Minneapolis, Minn. 


Complete Laboratories 
Conveniently Located ~ 
in Upper Midwest Cities S = 
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WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
a product you can be sure that he is proud of it 
. that he stands soundly behind it because 
it represents his best—his “all” in scientific 
research, technical skills, flawless workmanship. 
We at Dow use only famous brand-name special- 
ties in our highly skilled prescription work . . 
Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us .. . for when 
precious human vision is at stake the best is none 
too good! 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Bloomington, Ill. 


THE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 


DEPARTMENT OF OPHTHALMOLOGY 


LIGHTS NASTY ON announces its 


EVES Saye Gary ‘ 
THIRTY-FIFTH ANNUAL 
Most modern offices and factories are 8-MONTH COURSE IN THE BASIC 
equipped with the best in scientific light- SCIENCES OF OPHTHALMOLOGY 


ing facilities—-but, they reflect on sur- Se ber 19, 1955——M 
faces of glasses. These “GHOST” reflec- —— 7 


tions are annoying and contribute to 1-WEEK INTENSIVE COURSE IN 


fatigue. MAY-O-LITE coated lenses can 
help eliminate these annoyances. EVE 


Complete Your Professional Service By Adding September 12-17, 1955 


Both courses are limited 


The Best in Sight For more detailed information write to: 


MAY-O-LITE Department of Ophthalmology 


Lew Heflection (Coating 


Washington University School of Medicine 


640 S. Kingshighway Blvd. 
St. Louis 10, Missouri 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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QUALITY SERVICE 

services thot will 
never let you down 

4 Chicago, 

I MAKE OVERHEAD 
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SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 


(Actual size 1344” x 14”) 


“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 
Send for Literature 


EACH $9.75 


o2 


ee, 
765% 
6% 


os 
of 


NEARPOINT “E” CHART 


sy @ 


TO BE HELO FOURTEEN INCHES FROM THE EVE 


New Near Chart 


GUIBOR Symbol Near Chart now available 


in durable and soilproof plastic. Gives dis- 
tance equivalents, as well as quantitative 
measurements for near vision. E Symbol 


understood by all. 


Place your order now. 


$3.25 


Actual size 6" x 6” 


DISPENSING SERVICE 


Loop Office: 


109 N. Wabash, at Washington 
9th Floor 


STate 2-5362 
CHICAGO, ILL. 


(Formerly Belgard, Inc.) 


OPHTHALMIC 


OPTICIANS 


SERVICE 


INC. \oO Wilmette Office: 
1139 Central Avenue 
WILMETTE, ILL. 


> 
| 
a 
i 
rT 0 5% g 
os 
ft 12 
i 


CUT Eye Testing Errors 
BOOST Speed and Accuracy 


witha... 


GOOD.-LITE 


of standard size 


© ACCURATE Responsible for 
Lite’s high accuracy is its completely con- 


GOOD-LITE COMPANY 


foot candies 


Recommended for use at 20 feet or may 
be used with the aid of a mirror in an 
1) ft. room. Uses the 


plastic eye 


UNIVERSITY OF MICHIGAN 
POSTGRADUATE COURSE 
IN OPHTHALMOLOGY 


The Faculty of Medicine of the University of 
Michigan offers a refresher course in Ophthalmology 
from April 18 to 20, 1955. The instruction will 
consist of didactic lectures emphasizing the practical 
aspects of ophthalmology. 


The guest surgeons will be Dr. A. J. Elliot, Professor 
and Head of the Department of Ophthalmology, 
University of Toronto, Toronto, Ontario; Dr. Lorand 
V. Johnson, Clinical Professor in Ophthalmology, 
Western Reserve University, Cleveland; Dr. Philip 
Meriwether Lewis, Professor of Ophthalmology, Uni- 
versity of T M his; Dr. Brittain Ford 
Payne, Clinic Professor of Ophthalmology, New York 
University, New York; Dr. Hunter H. Romaine, Pro- 
fessor of Ophthalmology, Polyclinic Hospital and 
Medical School, New York; Dr. Edmond L. Cooper, 
Assistant Surgeon, Harper Hospital, Detroit; Dr. Cecil 
W. Lepard, Assistant Professor of Ophthalmology, 
Wayne University, Detroit; Dr. John F. Holt, Pro- 
fessor of Radiology, University of Michigan, Ann 
Arbor. The staff of the Department of Ophthalmology 
in the University will contribute to the course. 


Requests for enrollment and further information 
should be made to 


Dr. John M. Sheldon 
Department of Postgraduate Medicine, 
University Hospital, Ann Arbor, Michigan, 
not later than February 15, 1955. 


TRANSLUCENT EYE TESTING CHART 


Here's an Eye Testing unit with washable trolled, completely uniform light source. The 
frosted plastic eye charts uniformly back unit's built-in translucent light principle 
lighted to achieve maximum testing accu 
racy. Standardized at 20 -7 
‘daylight’ illumination 


effectively compensates for varying light 
intensities in varying settings. Two screen- 
ing masks provided discourage the ‘‘chort 


The 4 Ib. unit is easy to handle, set up memorizers 
and operate. The set includes two screening 
masks to prevent memorization 


* LOW IN COST Its low cost permits 
installation of one chart in every examining 
room. Only $32.50 complete with letter 


Snellen block letter card and Childrens “’E” (illiterate) card 


® UNIVERSALLY ACCEPTED 


THE GOOD-LITE TESTING UNIT IS . 


© COMPLETE The Good-Lite 
Eye Chart includes a sturdy metal cabinet, 
daylight fluorescent light bulb, 
charts and two screening masks 


Accepted by the Coun- 
Translucent cil on Physical Medicine 


& Rehabilitation of the 
American Medical Asso- 
ciation 


the Good * Approved by Under- 


writers Laboratories. 


7638 MADISON STREET 
FOREST PARK, ILLINOIS 


New Glover FRAMETAINER 


exclusive in Glover FRAME CABINETS 


Classifies 144, 96 or 48 
frames at your fingertips. 
We're glad to send 

you complete infor- 

mation on the items checked. 


[_] Glover FRAME CABINETS 
[_] Glover FITTING DESKS 


[_] Glover FRAME PANELS and TILES 
for office wall frame presentation. 


[_] Glover Plan for Correlated Frame 
Dispensing. 
Recommended by your optical supply house. 
LEADING DESIGNER AND 
MANUFACTURER OF OPTICAL 


Ox 409 ry FRAME DISPENSING EQUIP. 
51, TEXAS MENT SINCE 195! 


Copyright 1955 by A. D. Glover 
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SAW BARK ON 
TREES BEFORE!” 


AD IVNOILVDOA 


That’s a remark we heard ... and one we never forgot, 
because it so aptly expresses the result we ardently desire. 


YVINDILNIT 


The man who “never saw bark on trees,” the man who never saw the serif 


on a letter of type, the woman who found she could once again do things requiring clear 


vision in all ranges—they’re all grateful to regain something precious, 
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Univis lenses are manufactured the way they are—not because it’s cheaper to make 


them that way. It’s not. They’re made that way because we know they'll do a 


better job, patient-to-patient, of extracting from your Rx what you put into it, 


We think you know it, too. 


YVINDILNI1 


Insist on genuine Univis lenses from your laboratory. 


THE LENS COMPANY 


93S 


Dayton *« New York * Chicago * Los Angeles * San Francisco. 


COMMAND PERFORMANCE FRAMES * MASCULON + ENSEMBLER 
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PLASTIC OCCLUDERS 


Available in black or white handles, 25 cm. long occluders are cupped to 70 mm. radis 
and Red Lens are plano. 


Single End Handles are: 
Occluder with plain handle. 
Occluder with 160 mm. scale on handle. 
Small red lens handle 12 cm. long. 
Red lens handle 25 cm. long. 
Red multiple maddox rod handle. 


Double End Handles: 
Red lens and Occluder. 


Maddox rod and Occluder. an C8) 
Maddox rod and Red Lens. 
Double Maddox Rod. 


Available at all surgical and Optical suppliers. 


Manufactured by 


4920 w. Lawrence st. R. O. GULDEN 20, pa. 


Our complete brochure is now available. 


BASIC COURSE IN ORTHOPTICS 
POR TECHNICIANS lll 


| cylinders, prism, 
Sponsored by the 


colored lenses, ac- 
American Orthoptic Council lenses, 2 
June 20 to August 13, 1955 — fa: f/ P. D. measuring 

At the Department of Ophthalmology | i Sea. 
College of Medicine 


State University of lowa | BURTON LAMPS 


For examination 

Didactic Lectures and Practical 
Demonstrations by ee ceration . . . con- 


: tact lens fitting .. . 

Outstanding Faculty ; removal of foreign 

bodies . . . exami- 


from $13.50 up. 
Hermann M. Burian, M.D. 
Department of Ophthalmology 
University Hospitals 
versity How R. G. BURTON CO. 
MANUFACTURERS AND DISTRIBUTORS 
2012 Bagley Avenue Los Angeles, California 


| Above model $30.00 


With U.V. Bulbs Aji prices F.O.B. Los Angeles 
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@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 

the Eye Physicians and their patients; 

and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the 
REFERENCE LIST OF GUILD OPTICIANS, a geographical index of 
all our members. If you would like a copy, just drop a two-penny post card to 


Che Guild of Prescription 
Opticians of America, Inc. 


110 E. 23rd Street New York (10) N.Y. 
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We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 


115 Fulton Street 


New York 38, N. Y. 


Heart Attack. 
cents 


Varicose Veins. 
15 cents. 

Facts About Headaches. 
pages 15 cents 

The Boom in Backaches. 
12 pages 15 cents 

Gallstones. Harry Gauss 

Goiter. Phoebe M. Walters 

Glands. Their Influence on Body Build and Be 
havior. H. S. Rubinstein. 20 pages 

All About Hernia. Jolin 

10 cents 


Walter Modell 12 pages. 15 


Morris Friedell. 8 pages 


David J. Impasto 


8 pages. 15 cents 


12 pages 


M.D 


Kichenlaub, 


pages 


Robert D. Potter. 


15 cents. 


20 cents. 


Pamphlets 


FOR YOUR PATIENTS 


Germs Fight Back Against 
the Wonder Drugs. William 
W. Bolton. & pages 15 cents 


The Facts About Smoking. 
Robert Maris. 8 pages. 15 
cents 

Please remit with order 


AMERICAN MEDICAL ASSN. 
535 N. Dearborn St. © Chicago 10 


THE OPHTHALMOLOGICAL STUDY COUNCIL 
LANCASTER COURSES IN OPHTHALMOLOGY 


Colby College, Waterville, Maine—June 25 to Sept. 11, 1955 
SUBJECTS INCLUDED 


Bacteriology 

Optics 

Physiological Optics 
Visual Physiology 
Bio-Chemistry 


Anatomy 
Histology 
Embryology 
Heredity 
Pathology 


Perimetry 

Surgical Principles 

Glaucoma 

General Diseases and 
Ophthalmoscopy 


Pharmacology 

Neuro-Ophthalmology 
Motor and Sensory 

Refraction 

Slit Lamp 


Fee: $325.00. Veterans’ Tuition Paid by Veterans Administration 
Adequate living quarters on the college campus 

For further information write Ophthalmological Study Council 
Parker Heath, M.D., Sullivan Harbor, Maine 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 
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finger selection for all 3 


dioptric lens 
aperture 
light intensity 


with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens .. . select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens... 
magnified illuminated numerals . . . dust-proofed ... dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime Guaranteed ! 


ASK YOUR DEALER TO SHOW YOU...40 and 2340 


NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, N. Y. 
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YOUTHFUL, 


This new Art-Craft creation reveals the 
trend toward frames that emphasize 
brow and facial contours. 
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Eye Bridge 
42 18-20-22-24 
44 18-20-22-24 


Colors: 


Nanette Clarbridge 

and Nanette Magicolor: 
Mocha on Crystal 
Wine on Crystal 
Cadet Blue on Crystal 


MANUFACTURER 


ART-CRAFT 


OPTICAL COMPANY 


Ine. 


ROCHESTER N. Y. 
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Beautiful 
Unawept 
Pont 
. 
Branch Offices: NEW YORK, CHICAGO, PHILADELPHIA, LOS ANGELES, CINCINNATI, DALLAS 


TITMUS STRAIGHT TOP 
BIFOCAL SEGMENTS are 


and always have been... 


Titmus Straight Top Bifocal Segments have always 
been extra thin—to minimize bothersome edge reflec- 
tions, and to improve appearance. The Titmus straight 
top design also incorporates every modern considera- 
tion for greater bifocal comfort, efficiency and optical 


performance. 


A COMPLETE Size Range for Every R Need 


AIK 


20x15 22x16 25x17% 28x19 22x14 20x9 


OPTICAL COMPANY, INC. 


PETERSBURG, VIRGINIA 


fi} Manufacturers of Ophthalmic Lenses, 
Frames and Sun Glasses. 
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